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WHAT SHOULD GO INTO THE PARITY PRICE FORMULA?* 


GEOFFREY SHEPHERD 
Iowa State College 


GRICULTURAL economists generally have condemned parity prices 
because they do not represent present and prospective supply and 
demand conditions,’ but instead project the conditions of the past into an 
ever-changing present and (under the Agricultural Act of 1949) future.’ 
This leads agricultural economists to charge that parity prices result in 
misallocation of resources, market surpluses and shortages, and other un- 
desirable economic situations. 

In making this charge, we may have been appraising parity prices in 
too narrow a frame of reference. In a broader view, parity prices are not 
intended to represent present and prospective conditions of supply and 
demand. They are in fact designed to do quite a different thing. 

This point can be made clear by reference to the milk price formulas 
that are now in general use in the United States. 


Milk Price Formulas Include “Movers” 


These milk price formulas were developed because open-market prices 
were not doing the job (of calling forth adequate supplies of milk and 
moving them into consumption). Open-market prices were not doing 
the job, because they really were not open-market prices in the first place. 
The market was open only on one side—the producer side. The buyer 
side of the market was oligopsonistic. 


* Journal pe No, J-2272 of the Iowa Agricultural Experiment Station, Project 
1013. I am indebted to Fred Waugh for comments. 


*This condemnation has often been expressed by Schultz, Black, Jesness, Nourse, 


and others including myself. 
*Sec. 406. P. 5. “The Secretary shall, insofar as practicable, announce the level of 
price support for field crops in advance of the planting season and for other agricul- 
commodities in advance of the beginning of the marketing year or season (Janu- 
ay 1 in the case of commodities not marketed on a marketing year or season basis).” 
The Secretary has been acting under this section. He announced, for example, 
the “national average price support of not less than $2.21 a bushel for 1953-crop 
Wheat” on September 9, 1952. The announcement for 1953-crop flaxseed was made on 
the same day. 
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Two remedies were considered. One was to break the few large 
oligopolistic buyers (milk distributors) into a large number of small com. 
peting units, so as to make the market freely competitive on both sides, 
The other was to build up the monopolistic power of the numerous small 
competitive sellers (milk producers) into a monopoly, to bargain on equal 
terms with the dealer oligopsony. Because the economies of scale in 
milk distribution are considerable, the second remedy was the one that 
was adopted. 

For a number of years, the two bargaining parties (the organized deal. 
ers and the organized farmers in each milk shed) were not very sure 
what kind of price it was that they were setting. For a brief period, under 
the Agricultural Adjustment Act of 1933, they thought it was a parity 
price. They quickly found that parity prices did not do the job either, 
they were not responsive enough to short-run changes in local conditions. 
Parity prices were soon abandoned as bases for milk prices. The two 
bargaining parties then began to pay more and more attention to formula 
prices. The formulas, however, merely provided the form. What kind of 
prices were the formulas designed to establish? 

If we look at the factors that were included in the formulas, the answer 
is clear. The formulas were designed to establish short-run open-market 
prices, the kind of prices that would exist if the market for milk in each 
milkshed were an open market. The purpose of the formula in each 
milkshed was to call forth the supply of milk that would just move into 
consumption at those prices. The factors in the formulas were the prices 
of alternative milk products—condensery milk, butter and cheese—plus an 
allowance for the extra cost of meeting fluid-milk sanitation requirements. 
In the main, these are the factors that would have determined milk prices 
in the open market if there had been an open market. 

The factors in the formula were called “movers”—that is, price movers. 
As these alternative milk-product prices in the formula varied (moved) 
from month to month in their open markets, they automatically caused 
corresponding variations (movements) in the price of fluid milk. They 
kept that price moving in line with short-time changes in supply and de- 
mand so that it would not be necessary to call a hearing and change the 
price every time short-run conditions changed. 

During the 1940’s, when changes in demand in the Boston and New 
York milksheds were found to be more important than changes in altem- 
tive market prices, factors representing those changes in demand were 
used in the formula along with supply factors to bring the price of milk 
more nearly in line with open-market conditions in that area. These 
factors too were “movers,” designed to keep the price of milk moving i 
line with short-time changes in supply and demand. 

These milk price formulas in the major cities over the United States 
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made progress in remedying the main defects of the previous methods of 

rice-determination for milk. They established, or made progress toward 
establishing, the same sort of prices that would have existed if there 
had been an open market for milk. 

In some cases, the level of prices established by formula may have run 
alittle higher than open-market prices, because of the restrictions upon 
the entry of producers into the milkshed that went along with the 
fomulas. But any raising effect resulted primarily from the restrictive 
practices, not from the formulas. The formulas alone could not have kept 
prices high. In any case, the main objective of the formula was to keep 
milk prices automatically flexible, changing in line with rapidly changing 
conditions of supply and demand; and they achieved a substantial 
measure of success in attaining this objective. 


Parity Prices Are Different 


The purpose of parity prices for the major crops and products is differ- 
ent from the purpose of formula prices for milk. The purpose of parity 
prices is not to attain open market prices for corn, wheat, etc., varying 
with every change in supply and demand. The markets for those products 
are reasonably open already. The purpose of parity prices is conceived 
by most farmers to be to raise prices above open-market levels. They 
maintain that monopoly conditions exist in the rest of the economy, and 
that farmers therefore should develop monopoly powers themselves and 
set their prices higher than open-market levels. 

Some economists agree with this as a matter of principle,’ but almost 
all of them point out that monopoly powers cannot be attained simply 
by raising prices without any more control over production than agri- 
culture has been able to develop, as a matter of practice. As a practical 
matter, the attainable purpose of parity prices is not to reflect but to 
mooth out the effects of short-time and temporary variations in supply 
and demand, so as to leave only the slow, long-time and more permanent 
variations that reflect the basic underlying factors such as population 
gowth, technological progress in and outside of agriculture, the develop- 
ment of new market outlets, and so forth, unobscured by the short-time, 
temporary variations due to weather, insects, and other ephemeral forces. 

The reasons for smoothing out the short-time, temporary variations are 
two: (1) The resulting fluctuating prices are erratic guides to producers. 
This leads to some misallocation of production resources. And (2) they 
weate uncertainty in producers’ minds, which leads to less production. 
This necessarily results in less consumption by consumers. It also results 
inless peace of mind and satisfaction to producers. 


‘Particularly J. K. Galbraith in his American Capitalism: The Concept of Counter- 
tailing Power. 
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Economists, with the national welfare in mind, can accept parity prices 
with this purpose, because parity prices as thus conceived increase 
national welfare. Parity prices which approach long-run open market 
prices (not short-run, variable open market prices) maximize national 
welfare and are in line with the national interest. They retain the alloca. 
tive guidance provided by long-run open-market price levels but remove 
the confusion caused by short-run variations about those levels. 


The Content of the Parity Formula 


The attainable purpose of parity prices, then, is not to reflect short-time, 
temporary variations in supply and demand, but to smooth them out, so 
that only the effects of the long-run, more permanent changes remain. 

In the light of this purpose or objective, what should go into the parity 
price formula? 

If the purpose of parity prices were to reflect present and prospective 
short-time market conditions, then a dozen or more factors (mostly short- 
run factors, some of them forecasted) should be included in the parity 
formula. The formula then would be similar to a milk price formula. This 
parity formula would be less subject to the criticisms which agricultural 
economists have leveled against the present parity formula, which in- 
cludes only one factor—the prices paid by farmers. The formula then, 
however, would be subject to a different criticism—that if it did accurately 
reflect short-time, temporary variations in subject and demand, it would 
establish parity prices that would be no different from open-market prices. 

If the purpose of parity prices is to smooth out temporary variations in 
prices about long-run levels, then the factors in the parity formula should 
reflect, not short-run or temporary price-determining factors, but only 
long-run or permanent factors. The factors in the formula should not be 
short-run “movers,” but long-run stabilizers or shock-absorbers against 
short-run variations. 

What should these long-run factors in the parity formula be? 


The Parity Index Stabilizes Prices Against Variations in Demand 


The most undesirable short-run variations in prices are those that 
result from short-time variations in general demand. Farmers want pto- 
tection chiefly against such drastic overall declines in general demand 
as took place after 1929 and began to take place again in 1948. And con- 
sumers want protection against the inflationary forces that were so strong 
during and after World War II. 

How well does the present parity formula, based entirely on the base 
year price and a single factor, the parity index (the index of prices paid 
by farmers) serve as a price stabilization factor against short-time varia 
tions in general demand? 
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The parity index does not stabilize prices against short-time variations 
in general demand at all completely. About 30 per cent (by statistical 
weight) of the items in the parity index—the index of the prices of things 
that farmers buy—consists of things such as food, feed, seeds, etc., that 
farmers sell. Thus if the prices of farm products decline 10 per cent, that 
alone tends to pull down the parity index—the index of prices farmers 
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pay—by 3 per cent. So on that score alone, parity prices provide only 70 
per cent stabilization. 

The flexibility that exists in the other items (the non-farm items) reduces 
the extent of the stabilization still further. Figure 1 shows that the actual 
variations in the parity index are about 0.7 as great as the variations in 
the prices received by farmers.‘ That is, if the prices of farm products de- 
dine 10 per cent, parity prices (based on the parity index) decline 7 per 
cent. Thus parity prices are only 30 per cent less variable, with respect 
to short-time variations in general demand, then open-market prices. 


_ ‘In the most recent years, the stabilization operations of the CCC had some effect 
in reducing the variations in the prices received by farmers. But these stabilization 
operations applied to only a few of the crops produced in the United States, and 
Were Only partially effective there, so the effects on the overall picture were not great. 

relation between prices received and prices paid shown in Figure 1 is about the 
same after 19838, when the CCC was created, as it was before 1933. 
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A Term to Reflect Changes in General Demand 


This degree of stability is enough to stabilize the purchasing power of 
farm products, but it is too much to keep farm products moving through 
from producer to consumer. Parity prices are too stable for that purpose. 
They create surpluses during depressions and shortages during booms, 
Many agricultural economists regard this as a shortcoming of the present 
parity formula—that it does not adequately reflect changes in general 
demand. 

To correct this shortcoming, should a term representing national income 
be included in the parity formula, along with the present parity index, 
to represent short-time changes in general demand directly? 

The answer is: For a milk price formula, yes. For a parity price formula, 
no. 

The reasons for these different answers are that the purpose of the 
milk price formula is to reflect short-time changes in supply and demand, 
while the purpose of the parity formula is to smooth them out, partially 
if not completely. 

The reasons why the milk price formula needs to reflect short-time 
changes in supply and demand is that milk is an extremely perishable 
product, and the demand for milk is very inelastic. Short-time variations 
in supply and demand have immediate and pronounced effects on milk 
prices, and since the product is so perishable, the price-determining 
mechanism must be sensitive and responsive. The cumbersome procedure 
of calling a hearing and changing the price in the light of the evidence 
submitted is far too slow to do the job; the formula method, however, is 
sensitive and automatic enough to do the job reasonably well. 

If milk were less perishable, and the demand less inelastic, some form 
of parity price to reduce the effects of the short-time variations might be 
possible. But under present conditions, rather sensitive formulas work 
best. 

In contrast, parity prices, the purpose of which is to reduce the effects 
of short-time variations, work reasonably well with durable crops like 
cotton, wheat, corn, etc., particularly with reference to short-time year-to- 
year variations in supply. They work reasonably well because they re- 
place the short-time open-market price variations, that otherwise would 
continuously clear the market, by short-time CCC storage operations. The 
CCC replaces the short-time variations in prices by short-time variations 
in the demand for storage purposes. 

Thus parity prices, backed up by storage operations, keep prices stable 
by varying the total demand in line with variations in supply. They clear 
the market, not by varying prices but by varying the demand—by 
putting more product into storage when supplies are large and taking 
it out when they are small. This works reasonably well so long as 
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the length of the storage period is not greater than the “shelf life” 
of the product. 

Parity prices, backed up by storage operations, work less well with re- 
spect to variations in general demand. The reason for this is that the 
variations in demand, from depression to boom and back again, last longer 
and are more unpredictable than the year-to-year variations in supply, and 
in some cases exceed the “shelf life” of the product so that it begins to go 
out of condition before the storage period is over. 

If a term to reflect short-time changes in demand were added to the 
parity formula, that would make parity prices more variable—that is, less 
stable. Parity prices then would rise more in periods of rising demand, 
and fall farther in periods of declining demand. Surpluses and shortages 
then would be less acute. 

But this greater variability in prices would conflict with the purpose 
of parity prices. Short-time variability is what farmers want to get away 
from. And it would not be good for the country as a whole. It would fall 
short of stabilizing purchasing power against short-time variations in de- 
mand, and distract farmers’ attention from the long-run movements of 
prices that should guide production. 

On the score of stabilizing farm purchasing power, the present parity 
formula does the job without any term that directly reflects short-time 
changes in general demand. The case for such a term, if any, must rest on 
other grounds. One of these other grounds may be economic work-ability. 
Parity prices do fall short on this practical score. Even the relatively mild 
and brief decline in demand during 1948 and 1949 began to put a severe 
strain on the parity price-support mechanism. A term in the parity formula 
to reflect this decline in demand would have helped make the formula 
more workable (though less effective in stabilizing purchasing power). 
Instead, the “sliding scales” were devised and put into the Agricultural 
Acts of 1948 and 1949, to reduce the percentages of parity at which prices 
would be supported (not parity itself) if supplies accumulated. 

These “sliding scales” are more appropriate than putting a term to 
reflect changes in general demand into the parity formula, since they 
change the level of price supports away from equivalence with costs only 
if storage stocks accumulate and practical necessity compels a reduction 
in the level of price supports. And they can be set separately for each 
product, according to the elasticity of demand, perishability, and other 
features of the product. 


Need to Reflect Long-Run Changes in Demand 


The term to reflect changes in general demand that is needed in the 
parity formula is a term to represent long-run changes in general demand. 
A term of this sort would be based on some such factors as total popula- 
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tion in the United States, the long-run trend of income per capita, and 
so forth. 


A term to represent population growth 


If agricultural production in the United States were constant, and popv- 
lation were rising, then (neglecting exports and imports of farm products, 
which run about 3 per cent and 5 per cent respectively) long-run equi- 
librium prices would rise. Parity prices would need to rise corre. 
spondingly. 

This rise in parity prices could be attained by including in the parity 
formula a term to represent population growth. The elasticity of the 
demand for food is estimated to be —0.4 by W. W. Cochrane,* and 
—0.25 by E. J. Working.® The elasticity of the demand for farm products 
(including textiles as well as food) probably is higher than the elasticity 
for food only. If the elasticity were say, —0.3, then the growth in popv- 
lation would need to be multiplied by a factor of 3.3 (the reciprocal of 
0.3) in order to keep parity prices in line with long-run equilibrium prices. 

If agricultural production in the United States were not constant, its 
influence could be brought into the formula by using an index of agri- 
cultural production as the denominator, and the index of population 
growth (multiplied by 3.3) as the numerator. 

All this, however, neglects imports and exports. In actual fact, if popu- 
lation rose appreciably in relation to agricultural production, prices 
would rise and that would reduce exports and increase imports. The rise 
in market-prices then would be substantially less than the formula would 
call for. The factor of 3.38 might have to be reduced, perhaps to 1, perhaps 
to less than 1, according to the ease with which exports would be reduced 
and imports increased. 

Fortunately for us, we do not have to try to determine what this multi- 
plying factor should be. Population in the United States has been rising 
between 1 and 2 per cent per year. Purely by accident, this is about the 
same rate at which agricultural production in the United States has been 
rising. The long-run rise in demand due to population growth has pro- 
ceeded at about the same rate as the long-run rise in agricultural pro- 
duction. The numerator and the denominator have been about equal, so 
that they have cancelled out. Parity prices, therefore, by accident rather 
than by design, have remained close to long-run equilibrium levels. 

While the accidental similarity of the two rates of increase (in agricul- 
tural production and total population growth in the United States) con- 


* W. W. Cochrane, “Farm Price Gyrations—An Aggregative Hypothesis,” This Jour- 
nal, XXIX: 2, May 1947, pp. 383-408. 

*E. J. Working, “Appraising the Demand for American Agricultural Output Dur- 
ing Rearmament,” This Journal, XXIV: 2, May 1952, p. 221. 
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tinues, parity prices as a group will continue to run at approximately 
the same level as the long-run equilibrium (open-market) level, without 
requiring the inclusion of a term to represent the growth of population 
in the United States. 


Aterm to represent per capita income 


A question whether the parity formula should include a term to repre- 
sent the long-run trend of per capita income in the United States is of a 
similar character, although it arises in a different context. 

The General Motors wage parity formula in 1947 included an automatic 
increase of 2 per cent per year to reflect the rise in production per worker 
that was expected to take place in the rest of the economy. The General 
Motors managment, in effect, bet that they could keep production per 
worker rising at least as much as it would rise in the rest of the economy. 

Now parity prices in agriculture are like piece rates, like wage rates 
per piece produced rather than per hour or day. It so happens that pro- 
duction per worker has been increasing at almost as rapid a rate (about 
2 per cent per year) in agriculture as in industry since 1910, and at a 
more rapid rate than in industry since 1935-39." Accordingly, income per 
worker in agriculture has increased at about the same rate as in industry.® 
Parity prices (prices with the same purchasing power per unit, such as 
bushel, bale, etc., as in 1910-14) therefore, again by accident, have pro- 
vided approximately current parity income (income per worker in agri- 
culture bearing about the same relation to income per worker in industry 
now as in 1910-14). 

If General Motors can keep production per worker in its plants rising 
at the same rate as production per worker rises in the rest of the economy, 
it can pay the wages required by the formula. If not, it can’t.? The same 
thing is true in agriculture. If farmers can keep production per worker in 
agriculture rising at the same rate as production per worker in the rest of 


‘ Agricultural Outlook Charts, 1950, USDA, October 1949, p. 20. 

John W. Kendrick, in an unpublished paper presented at a conference on Research 
in Income and Wealth, May 1951, and referred to in Productivity, Gauge of Eco- 
nomic Performance, Economic Policy Series No. 53, Sept. 52, National Association of 
Manufacturers, pp. 22-25, concludes that production per man-hour increased, from 
1909 to 1950, 82 per cent on farms, and 114 per cent in the rest of the (private) 
economy. This appears inconsistent with the USDA estimates age earlier in this 
footnote, which Fat approximately equal rates of growth. Actually, the two estimates 
may be consistent. The NAM estimates compare production in agriculture with pro- 
duction in the rest of the economy, whereas the USDA estimates compare it with 
production in manufacturing and mining industry. Furthermore, the NAM estimates 
are for production per man hour, whereas the USDA estimates are for production per 
man year; the number of hours worked per year in the rest of the economy has de- 
clined more than in agriculture. 

* Agricultural Outlook Charts, 1953, USDA, October 1952, p. 13. 

* Some interesting observations on this point are offered in the NAM pamphlet, 
Op. cit., pp. 36-37. 
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the economy, parity prices in agriculture will provide current parity in. 
come per worker in agriculture with income in other lines. If not, they 
won't. 

If production per worker in agriculture does not rise as rapidly as in 
industry, parity prices will not provide current parity income per worker 
in agriculture. Farmers then might request that a term be included in 
the parity formula to represent increases in production per worker in 
other lines, so that parity prices would provide current parity income in 
agriculture with income in other lines. This term could consist of a frac. 
tion consisting of an index of production per worker in other lines as the 
numerator, and an index of production in agriculture as the denominator, 

But this term should be applied to a different kind of formula—a 
formula for determining parity income per worker—not to a formula for 
determining parity price per unit of product. Income per worker in agri- 
culture cannot be kept in line (at parity) with income per worker in other 
occupations by a term in the formula for parity prices per unit of product. 
An attempt to do so would raise parity prices above long-run equilibrium 
levels and lead to the accumulation of unsaleable surpluses that would 
soon force a reduction in parity prices or in percentage of parity support 
levels, as in the case of potatoes in 1949. 

Income per worker in agriculture can be kept in line with income per 
worker in other lines, without creating impossible situations in commodity 
markets, only by increasing their incomes independently of prices, by 
direct income payments to workers in agriculture or by increasing their 
production per worker so that they earn more income. 

Direct income payments would solve the problem only temporarily. 
They are appropriate for a short-run, temporary situation, but not for a 
long-run situation. They retard the movement of surplus farmers off the 
land (and the high birth rate in agriculture creates a continuous surplus 
of farmers) so that earned income becomes smaller than before. Increasing 
production per worker in agriculture is the only workable long-run way to 
increase agriculture income per worker. 

It was for this reason that I advised against the inclusion of a term 
to represent income in other lines in the Japanese parity formula, when it 
was proposed in 1951, because it appeared unlikely that production per 
worker in Japanese agriculture would increase as rapidly as in the rest 
of the economy.”° Furthermore, the Japanese economy was only about 


* This point is discussed in my report “Long-Range Price Policy for Japanese Agri- 
culture,” Ministry of Agriculture and age Tokyo, Japan, August 1, 1951, pp. 
22-26. It is considered with respect to the Philippines in Dimas Maulit’s “A Proposed 


Formula for Farm Price Determination,” separate from the Philippine Journal of Agri- 
culture, published by the Department of Agriculture and Natural Resources, Manila, 
Philippines, Volume 15, No. 2, Second Quarter, 1950. 
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80 per cent self-sufficient (“closed”) with respect to food, so Japanese 
prices must reflect supply and demand conditions in other food-producing 
countries as well as in their own." The most workable solution that I 
could propose was a farm management research program to show how 
farm income per worker could be increased by consolidation of fields, 
enlargement of farms, and appropriate mechanization, to permit an in- 
crease in production per worker. 

After the signing of the Japanese peace treaty in 1952, events took a 
different turn. Japan embarked on a policy of becoming as self-sufficient 
as possible, especially with respect to food—driven no doubt by military 
considerations as well as by the difficulty of gaining access to foreign 
markets for her exports. In order to promote the domestic production of 
rise in line with this “development of food self-sufficiency program,” 
the Japanese amended their rice price parity formula in June, 1952 to 
include two terms. One term is designed to “reflect the changes in 
purchased capital stock input per tan” (the tan is the Japanese unit of 
area, equal to 2.45 acres—approximately one hectare). The other term 
is designed to reflect the relative level of consumption in urban areas. It 
is computed by dividing the index of expenditures (prices < quantities) 
for daily necessities for home use in urban areas by the corresponding in- 
dex for rural areas. This term for May, 1952 stood at 104 (base, April 1951- 
March, 1952). 

It seems to me that this second term is as wrong in principle in a closed 
economy such as the Japanese are seeking to attain as it is in an open 
economy such as we in the United States are seeking to attain, under our 
slogan of “Trade, not aid.” The parity prices resulting from the inclusion 
of the term can be maintained more easily in a closed and controlled 
economy than in an open economy, but for the reasons given above, the 
term is not appropriate, and is likely within a few years to prove un- 
workable as well. 

Clearly, a term to reflect production per non-agricultural worker should 
not be included in the parity price formula in the United States. Parity 
prices computed according to the present formula, being piece rates, al- 
ready in effect include a term to reflect production per worker in the rest 
of the economy, so long as production per worker in agriculture continues 


* Even in a closed economy, a term of this sort could not well reflect increasing pro- 
duction per worker in the rest of the economy directly. The increase in production 
rather must be multiplied by the income-elasticity of the demand for food. If for 
example the income-elasticity of the demand for food were 0.3, a doubling of produc- 
tion (and income) per non-agricultural worker, with no change in total agricultural 
production relative to total population, would permit raising parity prices only 30 
per cent, not 100 per cent. 

* Outline of Price Policy of Agricultural Products, Especially of Rice Price Policy, 
Ministry of Agriculture and Forestry, Japanese Government, January 1953. 
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to increase at about the same rate as in the rest of the economy. If pro. 
duction per worker in agriculture does not continue to increase at as rapid 
a rate as in the rest of the economy, then the way to keep per capita agri- 
cultural income on a current parity with per capita income in other lines 
is not to increase parity prices by the inclusion of an additional term ip 
the formula, for that would merely pile up surpluses that would shortly 
break the program down, but to increase production per worker in agri- 
culture by farm management research and by programs to facilitate the 
movement of surplus farmers off farms and into more productive urban 
jobs. 


The Parity Index Inaccurately Reflects Costs 


The present parity index, satisfactory as it accidentally is as a reflector 
of long-run changes in demand, is however seriously deficient as a re- 
flector of long-run changes in supply which are based on long-run changes 
in costs. It is deficient in two different respects. 

The first respect in which the present parity index is deficient is that it 
is only an index of prices paid by farmers, not an index of costs incurred 
by farmers. The index of the prices of things farmers buy might stand at 
100, but if farmers now buy twice as much machinery, fertilizer, etc., as 
they did in 1909-14, they would be paying out an amount that should be 
represented by 200, not 100. The index shows only the prices, not the cost 
(prices X quantities) of things that farmers buy. 

The present price index could be converted into a cost index by a 
change from the present system of fixed base-year quantity weights (the 
Laspeyres type formula) to the Paasche type formula with current-year 
weights. These current-year weights, however, would not be expressed as 
percentages of 100 in the conventional way; if they were, and the quantity 
of each item doubled, the weights (and the index) would remain un- 
changed. Instead, the quantity weights should be expressed in original 
quantity terms, so that if the quantity of each item is doubled, the 
weights (and the index) would double. The parity index would then be an 
index of costs, not merely an index of prices. 


Need Separate Parity Indexes for Separate Crops 


A second shortcoming of the present parity index is that the index is a 
single index for the whole United States. It is based upon the prices of 
180 goods and three services (interest, taxes, and wages). The index 
shows the prices of goods and services for the average farmer in the 
United States. 

But actual farmers are not average farmers. They are cotton farmers, 
using cotton machinery, fertilizer, and labor; they are Corn Belt farmers, 
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using corn planters, pickers, etc.; they are wheat farmers, using “one- 
way's” and combines; they are truck farmers, ranchers, fruit growers, etc., 
each with his own list of goods and services purchased, differing from 
that of the others. The United States (average) index doesn’t accurately 
represent any of them, any more than the United States index of prices 
received accurately represents the price of corn, or the price of wheat, 
or the price of any other single product. 

What is needed, then, is not only to convert the parity index into an 
index of costs, but also to construct separate parity indexes of costs for 
each farm product. It is just as erroneous to apply a single average index 
of costs to each one of the different farm products, as it would be to 
apply the single United States average index of prices received to each 
one of the different farm products. We recognize the need to compute 
separate indexes of prices received for each farm product, and have been 
doing that for 25 years or more. We need equally to compute separate 
indexes of prices paid (actually, costs incurred) in the production of each 
farm product. 

If this had been done earlier, we would have been spared the debacle 
in potatoes during the late 1940's, which cost the Federal government 224 
million dollars in the handling of the price support program for the 1948 
crop alone, and involved the virtual destruction of 29 per cent of the 
crop, followed by the abandonment of the whole potato price support 
program. If a parity index for potatoes, reflecting the great reductions 
that were taking place in the costs of producing potatoes during the 
1940’s, had been in effect, it would have reflected those reductions in 
costs, reduced the loss to manageable proportions, and saved the program. 
A crude step in this direction was taken in the reduction of the support 
levels in 1949 from 90 to 60 per cent of parity; but this was unsatisfactory, 
leaving the potato producers with the impression that they were not being 
fairly treated compared with the producers of other products who were 
getting 90 per cent of parity. Supports were abandoned entirely in 1951. 

It seems clear that the most urgently needed change in the parity price 
formula now is to change the parity (price) index to a cost index, and to 
compute it separately for each farm product. This of course would be a 
fundamental change in the whole parity price program. It would require 
intensive and extensive technical and popular discussion, extending over 
a period of years. 

The statistical difficulties involved in this change would be consider- 
able, but not, I believe, insuperable. The chief difficulties would be ad- 
ministrative and political. Each commodity group probably would press 
for upward revision of its costs, so as to get an upward revision of its 
parity price index and parity prices. This problem is minimized in the 
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present program, because the same parity index applies to all products, 
and no one product group would be justified in trying to have the whole 
index revised. The problem might be handled by starting with an overall 
parity figure, as the British start with an overall (“global” they call it, 
meaning “national”) income figure, and holding to that, so “that ‘take’ 
in one commodity must be offset by ‘give’ somewhere else.” 
Discussions of this and other problems involved in the proposed change 
would have considerable educational value. It is time to re-examine the 
whole parity price program, and consider whether it can be moved in the 
direction of a parity income program along the lines suggested above. 


“ W. E. Heath, “Agricultural Price Policy in the United Kingdom,” This Journal, 
XXXIII: 3, August, 1951, p. 317. 
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LAND REFORM AND ECONOMIC DEVELOPMENT®* 


RALEIGH BARLOWE 
Michigan State College and U. S. Bureau of Agricultural Economics** 


URING recent years the terms “land reform” and “economic de- 

velopment” have come into common usage in the day-to-day vo- 
cabularies of millions of people. For most people, the concepts suggested 
by these terms are probably distinct and separate. Economists, political 
scientists, and other students of world affairs, however, frequently use 
these terms in close association with each other. In this process of associa- 
tion, land reform often is treated as a necessary or highly desirable condi- 
tion of economic development, although it might also be viewed as a 
partial consequence of the development process. 

The importance of the interrelationship between these two concepts 
warrants further scrutiny. With this purpose in mind, an effort will be 
made in this paper to (1) examine the general nature and importance of 
land reform, (2) classify the principal types of land reform that are current 
in the world today, and (3) analyze the general effect that these reform 
programs may have upon economic development. 


Rise of the Land Reform Issue 


Land reform is a burning issue throughout much of the world today. As 
an action program it is new to many areas. But the problem itself is not 
new. Conditions that give rise to demands for reform have existed for 
decades, if not centuries. Peasant discontent and precedents for reform 
have existed since the dawn of civilization.1 Only the techniques of reform 
and the will for action are new. 


* Journal Article No. 1463 of the Michigan Agricultural Experiment Station. An 
earlier draft of this paper was presented at the Economics Seminar, Michigan State 
College, on November 4, 1952. The writer has benefited in its revision from numerous 
helpful comments by his colleagues and others. Special thanks in this regard are due 
to Lauren H. Brown, Thomas K. Cowden, Philip M. Raup, Rainer Schickele, and 
James D. Shaffer. 

** The ideas expressed here do not necessarily represent official opinion in the 
U. S. Department of Agriculture. 

* History is filled with accounts of peasant revolts and other attempts of rural people 
to throw off or at least lighten the yoke of slavery or serfdom. Most of these attempts 
at agrarian reform failed and in many cases resulted in further oppression. Minor re- 
forms, however, were sometimes carried out. As often as not, these reforms involved 
changes in types of ownership control and were associated with military conquest and 
confiscation of the properties of the vanquished. But even in ancient times, real land 
reforms occasionally were suggested and carried out. The agrarian reforms promoted 
by the Gracchi brothers in the Roman Republic during the second century B.C., for 
example, were prompted by motives not untike those expressed today. 
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As one examines the history of land reform, it is easy to relate the de- 
mand for this type of action to the struggle of peasants and other common 
people for greater economic and political freedom. Usually this struggle 
has involved an uphill fight. Temporary victories have at times been 
gained, but only during recent times has the so-called common man 
achieved much success in establishing himself as a first class citizen in 
society—and then in only a limited number of countries. 

The first big land reform movement in modern times came with the 
French Revolution. Feudalism already had given way to less qualified 
forms of land tenure in England and some other areas, but it was the 
French Revolution that prompted the first widespread emancipation of 
peasants in western Europe. This demand for the advantages that come 
with land reform gradually spread to central and eastern Europe where it 
made itself felt in the reform programs that followed the popular up- 
risings of 1848, the Russian peasant uprisings of the period before 1861 
and again in 1905-1906, and the armistice of 1918. World War I was fol- 
lowed by a wave of agrarian reform in all of Eastern Europe. This move- 
ment was carried to an extreme in the newly constituted Soviet Union 
but fell short of its goal in most other countries. 

Like these earlier land reform movements, the present surge in the 
demand for changes in the arrangements under which land is held and 
used also finds its roots in political change, growing nationalism, and the 
desire of rural people for greater recognition and for a higher standard of 
life. Unlike the earlier reform movements, however, the present move- 
ment has made itself felt in Asia, and to a lesser extent in Africa and the 
Americas, as well as in Europe. 


Nature and Importance of Land Reform 


In a world filled with differing problems and ideologies, land reform 
has come to be a term of many meanings. To some it suggests mild reforms 
such as measures for improvement of landlord-tenant relations or pro- 
vision of better agricultural credit facilities. To others it means the break- 
ing-up of large land holdings with expropriation of ownership rights. Still 
others see it as land redistribution and as an opportunity for landless 
people to acquire ownership. 

All of these programs fit within the broad scope of land reform. From a 
purely technical standpoint, almost any program that leads to a change, 
presumably for the better, in the manner in which land is held or used 
might be described as land reform. Obviously, this broad definition is not 
acceptable to everyone. Serious questions may be raised regarding what 
constitutes desirable change and whose criteria should be used in the 
measurement of desirability of change. These questions need not be 
answered here. The important point is that land reform means different 
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things to different groups. Its exact meaning often is associated with 
political goals and ideologies;* and whereas its meaning may seem narrow 
and restricted in some cases, it may be stretched to cover an exceedingly 
broad field of action in others.* 

At this point, one might ask: Why all this fuss about land reform? In 
answering this question one must remember that throughout much of the 
world, and particularly in the so-called underdeveloped countries, agri- 
culture is and traditionally has been the dominant industry. It is the lead- 
ing source of production and wealth, and frequently provides the basis 
for the prevailing pattern of income distribution. In these areas, land gen- 
erally is regarded as both the safest and most favored type of investment. 
Big landowners often control the bulk of the productive land. 

Among the peasants mass poverty is a familiar problem and life more 
often than not is associated with what Professor Medici has described as 
“the pathological symptoms . . . of peasant farming.”* The average peasant 
proprietor usually has only a small fragmented holding and his great am- 
bition is to acquire more land. His land hunger together with that of the 
masses of landless workers only serves to enhance the bargaining position 
and the consequent advantages enjoyed by the big landowners. 

Given an agricultural economy with these characteristics, land reform 
provides one of the more promising means to improvement. As a reform 
program it is almost inevitable that it should work to the immediate, 
although not necessarily the long term, disadvantage of vested interest 
groups. The frequent opposition of these groups plus the normal prob- 
lems of administration may give rise to immediate confusion rather than 


*Some Americans, for example, refuse to classify the land reform programs carried 
on behind the “iron curtain” as land reform because they regard these programs as 
undesirable. For an illustration of this point of view see Willard L. Thorp, “Land and 
the Future,” Land Economics, November 1951, p. 367. 

*An interesting example of the broad scope that can be given to land reform 
is provided by the resolution of the Economic and Social Council of the United 
Nations on land reform in September, 1951. Following its general recommendation 
for land reform programs, 16 Fetailed recommendations were made for specific types 
of reform. This list covers assurance of security of tenure, opportunities for land 
acquisition, organization of efficient sized farm units, ——— of secure and 
— tenure ga to reclaimed and newly developed lands, provision 
of agricultural credit facilities, prevention of exorbitant rentals, elimination of in- 
equitable taxes, promotion of cooperative organizations, encouragement of diversifica- 
tion both within agriculture and within the national economies, establishment of rural 
industries, provision of factories or shops for manufacture and servicing of farm 
machinery, expansion and development oF education, agricultural research and exten- 
sion programs, and improvement of the status of agricultural wage laborers. 

‘Senator Giuseppe Medici, “Diagnosis and Pathology of Peasant Farming,” Pro- 
ceedings of the Seventh International Conference of Agricultural Economists, 1949, 
p. 27. The more important of these symptoms are: tiny and fragmented farm holdings, 
primitive and unsanitary dwellings, scant use of mechanical and animal power, high 
ground rents and keen competition among the peasants for the available land, and 
widespread malnutrition, illiteracy, selfishness, st oie among the peasantry. 
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gain. Even so, the mass appeal and the general effectiveness of land reform 
as a leveling device in redistributing the basis for wealth makes it q 
popular and potentially powerful tool. 

When it is used alone, land reform may bring almost immediate benefits 
such as lower rents or opportunities for land ownership to large segments 
of the population. These benefits can be used to stimulate programs of 
economic development. Past experience, however, suggests that they often 
have little effect in promoting this goal. The land redistribution programs 
carried out in Roumania and some of the other eastern European countries 
following World War I, for example, helped to gratify the land hunger 
of the peasants but resulted in less rather than more agricultural pro- 
duction. 

For the most part, the relationship between land reform and economic 
development has suffered from inadequate attention and the failure of 
land reformers to really accept economic development as one of their 
goals. If this type of reform is to have more than an incidental favorable 
effect on economic development, more emphasis must be given to the 
integration and joint planning of these programs. Also, it should be 
recognized from the start that if land reform is to be used as a tool of 
economic development, it must be used in conjunction with a number 
of other programs. Among other things these programs should stimulate 
local desire for economic development, and promote capital accumulation 
and investment, higher worker productivity and an increase in total 
production. 

At this point, one should take care not to overemphasize the importance 
of land reform. Economic development can and has taken place without 
land reform. Notable examples of this are found in England after the 
enclosure movement, in pre-war Italy and Japan, and in the old Austro- 
Hungarian empire. Numerous measures other than land reform may be 
used to further the development of many partially industrialized areas. 
But in the pastoral economies of the more undeveloped areas, the process 
of development usually calls for agricultural reorganization. Outside in- 
vestments, growing tourist industries, and exploitation of mineral deposits 
may bring a measure of lasting prosperity to some areas; but for most 
underdeveloped areas land reform must be regarded as a highly desirable, 
if not necessary, step along the path of economic development. Promising 
as it may appear, however, it must be emphasized that land reform offers 
no panacea. It can carry and give life to the seeds of economic develop- 
ment, but the process of development must be nurtured by many forces 
and factors that lie beyond the scope of land reform. 


Types of Land Reform 


Numerous accounts are available concerning the details and operation 
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of the many land reform programs current throughout the world today. 
The panorama provided by these reports is both wide and varied. Some 
of the programs involve single reforms while others use a multi-point 
approach. Some involve mild adjustments; others are far more sweeping 
in their effect. 

One of the more meaningful criteria for classification of these programs 
involves the extent of their exercise of public controls over individual 
action. With this approach land reform measures may be graded as in the 
following four-fold classification: (1) mild reforms involving some regula- 
tions and public assistance, but limited controls; (2) programs involving 
stronger controls, but controls short of land expropriation; (3) land expro- 
priation from some owners for redistribution purposes; and (4) collec- 
tivization and nationalization programs carried out under governmental 
pressure. 


Mild Reforms 


Most of the so-called mild reforms that affect the manner in which land 
is held and used fall into one or another of the following sub-groups: (a) 
laws governing landlord-tenant relations and leasing arrangements; (b) 
land settlement and development programs; (c) measures for the provision 
of agricultural credit facilities; and (d) authority for voluntary land 
consolidation commissions. 

Several countries have made considerable use of the mild reform ap- 
proach and in doing so have prevented their land problems from becom- 
ing serious. Their tenure improvement programs have involved some 
“muddling through,” and the measures they have used have never been 
as spectacular as land expropriation and redistribution. In countries where 
considerable progress already has been made in liberalizing the land 
tenure system a mild reform program carried out with an air of watchful 
vigilance may be somewhat more effective over the long-run than sporadic 
radical reforms. Mild reforms, however, may have but limited value if 
they are offered as a palliative when the need is for a more thorough 
reform program. A somewhat rigorous or radical start often is needed 
under these circumstances. But from this point on, a willingness to accept 
and advance a stream of mild reforms may prevent a building up of pres- 
sures that may lead to future revolutionary outbursts and demands for 
new radical reform programs. 


Public Controls Short of Expropriation 


A number of countries have exercised somewhat stronger public con- 
trols over individual action in the field of land tenure than those classified 
here as mild reforms. Most important among these controls are those 
dealing with rent control or rent reduction and those dealing with manda- 
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tory land consolidation. Also important are measures to prevent parcella- 
tion and to limit the extent of land ownership. 

In the field of rent control a few countries such as France, Italy and the 
Netherlands have established agricultural rent controls and in some cases 
have specified legal rental rates for certain sharing arrangements, An 
even stronger application of public authority has been exercised in several 
Asiatic countries in recent years to effect sizeable rent reductions, For 
example, the reform program started in Szechuan Province in South 
China before the communist takover in 1949 called for a 25 per cent 
reduction in rents plus return of tenant deposits. This program has been 
continued in Taiwan where rental rates are now limited to 37.5 per cent 
of the crop. Other examples of sizeable farm rent reductions secured 
under force of law are found in Japan and Pakistan. 

Much could be written of the evils of land parcellation and of the eco- 
nomic problems associated with the culture of small and scattered frag. 
mented holdings. Yet despite the fact that authority was granted years 
ago in many European countries for voluntary land consolidation proceed- 
ings, peasant proprietors usually have been reluctant to act along this 
line. In recent years a few countries, such as France, have established 
more forceful programs that make consolidation preceedings mandatory 
once one or a few operators request action. As a part of the consolidation 
procedure, rural areas surrounding the villages are often replanned and 
roads and canals as well as field boundaries are relocated. 

While consolidation provides one answer to the problem of excessive 
fragmentation of farm holdings, need often exists for measures to prevent 
further parcellation. A variety of approaches have been used to this end. 
Laws of primogeniture and other comparable inheritance practices that 
favor a single heir have been used in some areas. In Czechoslovakia, Den- 
mark, the Netherlands, and Switzerland restrictions have been set up 
which specify minimum farm areas below which further subdivision 
cannot take place. Still another approach is used in the new state of 
Israel where five-sixths of the farm land is held under national ownership 
and is operated under a 49-year lease system that definitely limits the 
tenant’s right to subdivide or sublease his holding or to sell his use right. 

Important among the other controls over land are various limitations on 
area and type of ownership. Most of the countries with land expropriation 
programs have ceilings on the land area that individuals may own without 
danger of expropriation. The 200 feddan limit in Egypt, the 50 hectare 
constitutional guarantee in Czechoslovakia, and the 7.5 acre limit for 
owner-cultivators in much of Japan might be cited as examples. Similar 
limitations involving particular types of farm land ownership such as 
corporation ownership apply in the Scandinavian countries and even in 
some of the United States. 
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Land Expropriation Programs 

A considerable number of land expropriation and redistribution pro- 

ams have been carried out since World War I. The usual pattern has 
involved the use of public action to divest some landowners of all or part 
of their holdings. In most cases some compensation has been paid to the 
expropriated owners.° However, in some instances particularly in those 
areas now within the Soviet bloc, expropriation usually has meant outright 
confiscation and at times has been accompanied by acts of physical 
violence. 

Land expropriation normally is followed by a redistribution of the 
acquired farm land among tenants, landless workers, and small peasant 
proprietors. Forests and other non-farm holdings frequently are retained 
in public ownership and in some cases estate holdings with large sets 
of farm buildings are retained as a unit and are designated for edu- 
cational, experimental, or cooperative use. 

As one might expect, a wide variety of allotment and purchase arrange- 
ments has been used. Ordinarily the individual allotments are small and 
in almost every case the new owner is expected to make some payment for 
his land. These payment schedules range from nominal payments equival- 
ent to one or two times the annual value of the crop (as in post-World 
War II Czechoslovakia) to the current market value of the land. Almost 
invariably long-term credit and repayment arrangements are worked 
out to accommodate the new owners. 


Collectivization Programs 


In so far as exercise of public controls over individual action is con- 
cerned, farm collectivization programs such as those carried out in the 
Soviet Union represent an extreme type of land reform. Little space needs 
be given here to a discussion of the kolkhozi system. Suffice it to say that 
despite its theoretical voluntary and cooperative nature, collectivization 
in the U.S.S.R. came about and is maintained largely as a direct result 
of strong governmental pressure and coercion. In spite of earlier assur- 
ances to the contrary, collectivization movements now appear to be under- 
way in Red China and in the Soviet vassal states of Eastern Europe. 


*A wide variety of compensation schemes are now in use. Many countries, such as 
Finland, have paid their expropriated owners in bonds based on current or recent 
land values. Egypt bases its compensation on pre-war land values. The expropriated 
landlords in Mexico received long term bonds for 110 per cent of the cmied value 
of their land. The present Italian program calls for compensation based on the tax 
assessed value of the land two years prior to expropriation. In India and Pakistan pay- 
ments to expropriated owners are graduated according to the go penn value 
of the expropriated areas. In the United Provinces, for example, large zamindars re- 
ceive a nominal compensation equal to as little as twice the value of their net rents. 
Zamindars with capil teldings, however, may receive payments equivalent to twenty 
times the annual value of their net rents. 
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Impact on Economic Development 


The impact that land reform has on economic development varies con- 
siderably according to the nature of the land reform program, the manner 
in which it is carried out, the resources of the country and the extent to 
which they have already been developed, and the social, economic, 
political, and legal institutions of the country. In a sense, the greatest con- 
tribution that land reform can make in some countries lies in its ability to 
improve the institutional setting within which economic development is 
expected. 

One of the strategic issues in the relationship between land reform and 
economic development necessarily rests on the emphasis given to economic 
development as one of the goals in land reform programs. Obviously, if the 
architects of land reform are concerned only with the attainment of dis- 
tributive justice or some particular political objectives their programs 
may have only an incidental impact on economic development. In this 
respect it would be interesting to know how much emphasis land re- 
formers have given in actual practice to the goal of economic develop- 
ment. 

The problem of assessing the overall effect that land reform has on 
economic development is complicated by the complexity of its various 
ramifications. One workable approach involves separate consideration of 
the impact that land reform has on some of the more important aspects of 
economic development. Among these aspects, one might list (1) favorable 
political institutions, (2) social well-being, (3) population pressure against 
the resource base, (4) total production and efficiency of production, and 
(5) capital formation. 


Favorable Political Institutions 


One of the first requirements for economic development is a favorable 
climate for economic activity and socio-economic progress. Usually this re- 
quires desire on the part of both the people and the government for 
increased production and better levels of life. This situation has been 
realized to a considerable extent in the more developed countries, particu- 
larly in those with democratic institutions. In the less developed areas, 
economic development probably has been discouraged in some cases by 
the indifferent attitude of peasants and workers. More often, however, it 
has been blocked by the inertia and sometimes the outright opposition 
of the ruling class and by their reluctance to disturb the status quo. Lead- 
ing examples of this may be found in semi-feudal states where the gov- 
ernments are dominated by landlord interests and in some of the colonial 
economies that are governed from afar, largely in the interests of absentee 
investors. 


In addition to a popular attitude of willingness or desire for change, 
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economic development requires institutions that favor the development 
of individual initiative and business enterprise. This calls for education, 
capital, and frequently for the relaxation of restrictive measures. Public 
help and subsidies to private operators may facilitate the creation of new 
enterprises and the improvement of existing industries. In many cases the 
process of economic development might also be speeded by public owner- 
ship and development of certain resources and industries. 

So far as private economic developments are concerned, the risk factor 
is always important. In this respect the political and economic institutions 
should offer reasonable security of expectations to the investor. No 
country can expect much private investment in new enterprises if its 
political institutions foster economic instability or fail to protect property 
and contract rights. 

Throughout many underdeveloped areas, a strong desire exists for 
better living conditions and for a larger share in the benefits of modern 
civilization. In rural areas this desire often centers in agitation or hope for 
land reform. Land reform may help to quiet this demand. In and of itself, 
however, this action cannot provide the favorable environment needed 
for economic development. Land reform reflects willingness to change and 
to modify existing institutional arrangements. In this sense it may repre- 
sent a step in the direction of economic development, but other steps must 
also be taken before real development is realized. 

Throughout much of the western world the land reform process has 
involved a series of mild reforms over time. This type of land reform has 
been generally associated with and perhaps is conducive to a political 
climate favorable to economic development. Questions might well be 
raised, however, concerning the ability of sweeping land reform programs 
to achieve comparable conditions. The land expropriation process, for 
example, tends to shake the very foundations of the sanctity of property 
concept. Where expropriation takes place without full compensation to 
the landowner, it may wipe out part of the private investment potential 
of the country and at the same time discourage private investors from 
embarking on desirable types of economic development. In time much of 
this shaken confidence may be restored, particularly if a favorable politi- 
cal environment for economic development is created. Over the long-run 
it also appears that the possible favorable effects of a wide distribution 
of land ownership rights on the development of individual and group 
initiative and enterprise may far outbalance the ill effects of expropriation. 

Much stock often is placed on the fact that land reform may lead to 
the creation of more democratic institutions. Great possibilities exist in 
this field because in many areas land reform can wipe away the vestiges 
of feudalism and pave the way for a new society. To the extent that this 
action breaks the power of the landlord class and permits the rise of 
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democratic institutions, it may make the government a better soundin 
board for popular feeling and it may permit wider operation of the free 
enterprise system. In so far as these goals are achieved land reform may 
foster public leadership and a greater sense of public responsibility amon 
the common people. It may inspire more initiative on their part and en. 
courage them to raise themselves by “tugging at their own bootstraps.” 

While the potentialities are great, one must remember that the road 
followed by the chain-reaction that starts with land reform is filled with 
numerous pitfalls and dead-ends. One of the more serious problems con- 
cerns the future of the democratic institutions that might be transplanted 
to these areas. Democracy may have a much rougher time in countries 
with inadequate land resources and with a tradition of servitude than in 
the United States or Switzerland. Desirable as the overall goal of de- 
mocracy and wider participation in the affairs of government might be, 
one might wonder how long institutions favorable to economic develop- 
ment will persist if the hoped-for development does not take place. In 
many cases perpetuation of the democratic and other favorable institu- 
tions now being created will depend upon careful planning, integration 
and execution of the programs for economic development. 


Social Well-being 


A major aim of land reform in most countries is improvement of the 
lot of the peasant. Land redistribution may partly satisfy his land hunger. 
But the aim goes further and really calls for higher peasant incomes and 
opportunities for the enjoyment of higher standards of life. Rent reduc- 
tion, higher incomes through increased production, and assurances of 
security of tenure may work wonderous improvements in peasant life. 
Reforms of this type permit additional productivity and income and thus 
enable operators to raise their standards above the subsistence level. The 
additional income whether spent for supplies and production equipment 
or for consumption items may help to stimulate industrial production and 
economic development. The higher standards also may generate a cycle 
that spreads to demand for better markets, improved educational facilities, 
more research and extension, greater use of cooperatives, and other 
similar measures. 

Land reform can promote economic development in this manner. But 
again the process is not an automatic one. For land reform to bring these 
results it must provide increased production, higher family incomes, and 
units of economic size. Even when the reforms result in increased income 
and production and in peasant contentment and well-being, a certain 
amount of promotion may be needed to direct peasant desires and ex- 
penditures in the direction of economic development. Without this direc- 
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tion the benefits may easily be hoarded or dissipated with little net gain 
to the economy. 

A problem of social well-being that should loom large in considerations 
of land reform and economic development centers in the choice between 
short-term and long-term goals. Land reform provides a means to the 
early enhancement of peasant well-being. But does it necessarily provide 
the best means for improving social well-being over the long-run? Land 
redistribution may help the mass of farm workers now but soon lose 
many of its advantages as some operators subdivide, sell, or lose their 
lands, while others increase their holdings. Without a follow-up program 
land redistribution might only succeed in starting a cycle that leads to 
future need for another land redistribution. This situation may be 
obviated, however, by a vigilant application of mild reforms over time. 

Another aspect of this problem stems from the fact that programs to 
improve the immediate well-being of the peasant may work at cross 
purposes with longer range programs for economic development. For 
most areas, economic development entails increased industrial and com- 
mercial activity with the movement of much of the rural population into 
industrial and other non-farm employment. Insofar as land reform makes 
the peasant more content with his lot, it may add to his reluctance to leave 
the land. Over the long-run this could discourage industrial development 
and at the same time add to the already serious problem of high popula- 
tion pressure in rural areas. On the other hand, insofar as reform leads to 
higher individual and family incomes it may promote greater population 
mobility and more response to alternative opportunities. 


Population Pressure 


Population pressure and the probable prospect that any benefits that 
result from land reform or technological improvements may lead to 
further population increase is one of the hard realities that must be faced. 
The problem is a real one, and the answer is far from simple. Certainly 
land reform is no answer to the population problem. But as Irene Taeuber 
has observed:°® 


None the less, the two [problems] are intimately related as continuing cause 
and effect. Land reforms taken in disregard of the population situation may 
involve no solutions to that problem but only a continuing race to move 
slowly or to stay in the same place. Land reform taken in full realization of 
the problems of population growth and as part of a comprehensive national 
attack on the problem may act as a powerful catalyst to stimulate the altered 


‘Irene Taeuber, “The Population of Southeast Asia,” Sey of the Confer- 
ence on World Land Tenure Problems, University of Wisconsin, Madison, Oct. 8—Nov. 
20, 1951, Part I. 
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cultural values and the changing individual motivations that lead to family 
limitation. 

This last suggestion provides a realistic approach to the problem of high 
population pressure. If land reform and the use of technology can bring 
a better life to rural people in areas of high population pressure, perhaps 
they can be used in conjunction with other programs to reorient the atti- 
tudes and cultural outlook of the people regarding family limitation and 
optimum family size. 

Unfortunately, this is not an easy problem and its eventual solution 
may take considerable time. Over the long-run one might look with some 
hope to the example of France where peasant families have accepted the 
idea of family limitation. For most areas at the present time, however, a 
more hopeful approach calls for widespread education, emphasis on 
techniques that lead to higher productivity, and rapid development of 
industrialization programs to accommodate the surplus population. 


Total Production and Efficiency of Production 


Land reform in and of itself provides no guarantee of increased pro- 
duction or increased efficiency. Reclamation projects, provisions for more 
adequate credit facilities, and the assurance of greater security of tenure 
usually lead to higher production. Similarly, the reconsolidation of frag- 
mented holdings makes more efficient farming operations possible. Land 
redistribution, on the other hand, may have an opposite effect. This is 
particularly true if redistribution involves the breaking up of operatorship 
as well as ownership units and if the expropriated owners have provided 
their tenants and workers with supervision, capital and equipment, and 
marketing services.’ Under these circumstances, farm production usually 
declines during the first years that follow redistribution; and if no arrange- 
ments are made to provide the peasant proprietors with the managerial 
know-how and capital and equipment they need, total production may 
remain lower than it was before redistribution. 

Production incentives also are important. Unless the new owner after 
land redistribution has to pay as much for taxes and debt services as he 
formerly paid to the landowner, he will usually find that he no longer has 
to work as hard for the same return to himself. This means that new 
incentives may be needed to get him to maintain or increase his produc- 
tion. Otherwise, he may feel content to relax and maintain his old 
standard of life with less work. This problem seldom becomes serious so 
long as the farmer finds that he can exchange his surplus production for 
desired goods and services. However, in areas such as the Soviet Union 


"See “Land Reform and Agricultural Production,” Report of Working Group No. 
17, Proceedings of the Conference on World Land Tenure Problems, Part III. 
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during the 1920s where peasants had little opportunity to buy desired 
manufactured products, they often have been reluctant to produce much 
above their subsistence needs. 

In most land reform countries labor is cheap while land is the scarce 
factor of production. From a national standpoint, efficiency in production 
usually is measured in terms of return per unit of land rather than in 
production per man. In the economic development of these areas 
emphasis must be placed upon means for increasing both individual pro- 
ductivity and the productivity of land. One of the best means for the 
attainment of this end in agriculture calls for providing each farm 
operator with a unit of economic size and with the capital and training 
he needs to operate it. Unfortunately, this approach is often disregarded 
for the simple reason that there are far more people claiming land than 
there is land to go around. Too often land reform leaves the peasants with 
units of less than economic size or with units that permit subsistence but 
little margin for improvement. These units provide a poor base for the 
effective use of credit and for economic development in agriculture. But 
even so, the peasants are still reluctant to leave their land. The long-run 
improvement of agriculture and the social welfare in these areas might 
well involve measures that will either attract or move the surplus farm 
population to urban areas where it can provide the nucleus for an in- 
dustrial labor force. As a more practical alternative, programs should be 
developed that will extend opportunities for industrial employment into 
rural areas. 


Capital Formation 


Probably the greatest contribution of land reform to economic develop- 
ment is found in its possible impact on capital formation and investment. 
Where higher individual incomes and other material benefits do arise 
from land reform, they may go into investments in additional supplies 
and equipment or consumption goods, or they may be hoarded or dissi- 
pated. From the standpoint of economic development it is important that 
all benefits possible be used to build up the economy and stimulate further 
production. 

Land reform can make the problem of capital accumulation and invest- 
ment more, rather than less, difficult. When most of the profits of agricul- 
ture go to a few great families, it might be easier to induce these families 
to invest their returns in agriculture or industry than to try to persuade 
thousands of peasants to put their small margins of surplus to productive 
use. Some landlords in underdeveloped areas have used their surplus 
capital to stimulate local industries and commerce. Many of them, how- 
ever, prefer to use their funds to further bid up the price of land or to 
purchase foreign luxuries. Once these individuals are deprived of farm 
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ownership or find the opportunity to buy farm land closed to them, they 
often become the potential leaders of new industries. A good example of 
the shift of landlord interest from rural to urban investment is provided 
in Mexico. As Flores has observed:* 


When the land reform was initiated [in Mexico] there was a flight of capital 
in search of security from agriculture to the cities. At first, most of this capital 
was invested in speculative ventures in urban real estate but soon it was 
attracted to the construction industry and from there it gradually spread to 
other industrial branches. Thus a few years after land reform had diverted 
capital away from agriculture, the assistance of this capital was secured and 
utilized through the establishment of industries new to the country. 


For many landowners land expropriation means considerable loss of 
income if not partial impoverishment. As a consequence they lose much 
of their value as potential investors in new economic developments. South 
Korea has given some attention to the use of compensation arrangements 
to encourage expropriated owners to invest in industrial properties. Italy 
uses somewhat comparable arrangements to encourage investments in 
agricultural improvements. More attention should be given to means such 
as these for better use of this potential pool of investment capital. 

Before leaving the subject of capital formation, it should again be 
emphasized that agriculture is the principal source of wealth in many if 
not most underdeveloped areas. Unless outside funds are available, the 
initial cost of economic development must in most cases be borne by 
agriculture. This situation presents a real challenge. In many areas the 
peasants have lived on a near subsistence basis for centuries. Their rate 
of capital accumulation has barely exceeded zero. Now they are asked to 
start out with a minimum of working capital and accumulate the fund of 
capital needed for the development of both the agricultural and non- 
agricultural sectors of the local economies. Since substantial capital grants 
are not available, only slow progress can be expected at first. As capital 
is acquired and put to use some acceleration of this process may follow. 
The speed with which the process will get underway depends largely 
upon the willingness of the populace to produce and to accept low living 
standards while they invest their surplus in production rather than con- 
sumer goods. If the decision on this choice is left to individual peasants 
much less progress in the direction of economic development may be 
expected than if the choice is dictated by firm public policy. 

The Soviet Union provides an excellent example of a country where the 
price of economic development has involved high taxes, forced collections, 
and the continuation of relatively low living standards for the peasant 
population. The communists may be severely criticized for bestowing 


*Edmundo Flores, “Agrarian Reform and Economic Development.” Proceedings of 
the Conference on World Land Tenure Problems, Part I. 
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upon the peasants the unappreciated honor of financing the industrializa- 
tion of the U.S.S.R. But had they followed a more lenient policy, the 
industrial development of the country probably would have suffered. 
While the Soviet policies need not be condoned, this example does suggest 
that taxation of all or part of the economic surplus realized by the 
peasants as a result of land redistribution, rent reduction, or other land 
reform programs does provide a potential source of funds for financing 
economic developments. It would probably be neither wise nor fair to tax 
away all the benefits of land reform nor to continue these taxes for several 
years. But if agriculture must bear the initial costs of economic develop- 
ment, this would appear to provide a quicker means for getting programs 
under way than waiting for peasant proprietors to accumulate capital 
and branch out into industrial and other non-agricultural pursuits. 


Land Reform: A Catalyst for Development 


In conclusion, emphasis might well be placed on the point that land 
reform by itself provides no guarantee of economic development. This 
does not mean that land reform is unimportant. In many areas it appears 
as a highly desirable step in the path of economic development. But it 
must be used carefully or it may only complicate the problem of develop- 
ment. Even under ideal circumstances it must be recognized that land 
reform cannot do the job alone. Other programs must be used in conjunc- 
tion with land reform. The process of economic development involves the 
interplay of numerous factors, many of which play a more strategic role 
in the usual process of development than does land reform. But be this as 
it may, land reform in many cases can make a considerable contribution. 
In the workings of the world a well developed land reform program often 
can act as the catalyst that sets in motion the whole stream of economic, 
social and political changes that go with economic development. 
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CHINA’S ROAD TO COLLECTIVIZATION 


A. BaRNETT*® 


HE Chinese Communists have started on the long, hard road to 
agricultural collectivization, even though their current land redistri. 
bution program is not scheduled for completion until this Spring. 

The agrarian reform policies followed by the Chinese Communists to 
attract peasant support during their struggle for power, and to consoli- 
date power since 1949, have been based upon redistribution of land and 
“liquidation of the landlords as a class.” But it is now clear that this pro- 
gram is merely a first step, preliminary to collectivization. 

The general outline of the process of collectivization in China took 
shape in 1952. It calls for a transitional period, lasting several years, in 
which peasants will be organized first into mutual-aid teams and then 
into agricultural producers’ cooperatives, in preparation for ultimate 
collectivization of a more complete sort. At the same time, state farms, 
machine tractor stations, centers supplying improved tools, and experi- 
mental collective farms are to be organized to point the way toward the 
final goal. 

It is obvious that the Chinese Communists in their plans for collectiviza- 
tion are following the road already travelled by the Soviet Union, but it 
also appears that they are capitalizing on Soviet experience in an attempt 
to avoid some of the pitfalls previously encountered by the Russians. 


Agrarian Reform—First Step 

On June 30 of last year, on the second anniversary of the promulgation 
of the 1950 Agrarian Reform Law, Peking announced that “agrarian re- 
form has been completed in the overwhelmingly great part of China.” 
More specifically it was claimed that except for areas inhabited by racial 
minorities (where implementation of the program is postponed), agrarian 
reform has been wholly completed in Northeast China, Inner Mongolia, 
and North China, 85 per cent completed (in terms of total farm popula- 
tion) in Northwest China, 90 per cent completed in East China, and 81 
per cent completed in both the Central-South and Southwest regions of 
China. With the exception of minority areas, the remaining districts— 
Sinkiang Province and parts of Tsinghai, Kansu, Yunnan, Kweichow, 
Kwangtung, and Kwangsi—are scheduled to have completed agrarian 
reform by the spring of 1953. Chinese Communist claims on the progress 


* A. Doak Barnett, Associate of Institute of Current World Affairs on a university 
lecture tour for the American Universities Field Staff, Inc. 
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of land redistribution may be an exaggeration, since reports in mainland 
publications indicate that they are encountering serious problems in 
carrying out agrarian reform in South China, and that the struggle con- 
tinues in many areas. But it does appear to be true that by the spring of 
1953 the 1950 Agrarian Reform Law will at least have been applied to 
all major regions of the country. 

The general situation in those areas where the existing agrarian reform 
law has been thoroughly implemented might be described briefly as 
follows. A segment of the rural population classified by the Communists 
or their revolutionary People’s Tribunals as “counter-revolutionaries,” 
“bandits,” and “despots” has been physically liquidated. The landlords, 
who under the old regime usually were the community leaders, have been 
‘liquidated as a class,” their land and most of their capital has been con- 
fiscated and distributed to landless and poor peasants. In the process of 
class warfare against the landlords, the middle, poor and landless peasants 
have been organized into peasant associations under Communist control, 
and the activists among them have emerged to join with Communist Party 
members and leaders of Communist-organized mass organizations of vari- 
ous sorts to form a new rural elite and bureaucracy. The landlords’ hold- 
ings, distributed by the peasant associations, have become the private 
property of the persons to whom they were distributed. 

Although the amount of land held by so-called middle peasants has 
been the standard for general equilization of land ownership, there are 
still, however, variations in the acreage owned by peasants. This is due 
partly to the fact that, according to current Chinese Communist policy, 
the “rich peasant economy” is temporarily preserved. Rich peasants are 
allowed to retain the land which they cultivate, either alone or with hired 
hands, and many are permitted to keep ownership of some land which 
they rent out. But, although they are generally the most efficient producers 
in any region, rich peasants are not given official encouragement; on the 
contrary, they are supposed to be politically “neutralized.” The temporary 
policy of tolerating them is dictated by the Communists’ desire to keep 
up agricultural production as much as possible while carrying out their 
rural revolution. 

The essence of the Chinese Communists’ agrarian reform, therefore, 
has been confiscation of landlords’ holdings (small portions are allotted 
to the landlords themselves if they can cultivate it) and redistribution of 
the land to small, individual, peasant proprietors. Until recently this has 
been regarded by a great many people in China, including the poor and 
landless peasants who have received the land, as the final aim of Com- 
munist policy. The Chinese Communists formerly did not attempt to 
disabuse people of this misconception. Although there have been in the 
past a few direct and many oblique references to future collectivization, 
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the Chinese Communists have played down the fact that land redistriby. 
tion is merely a tactical stage on the road to collectivization. Now, hoy. 
ever, when completion of agrarian reform is in sight, individual peasant 
proprietorship, which constituted the declared aim of agrarian reform, 
is already being labelled “backward.” 


Stages of Collectivization 


At the end of 1951, Wu Chueh-nung, Chinese Communist Vice-Minister 
of Agriculture, defined three separate stages in the development of 
Chinese agriculture under Communist rule: (1) the initial step of agrarian 
reform, (2) the reorganization of agricultural production through mutual- 
aid teams and agricultural producers’ cooperatives, and (3) “collectiviza- 
tion of agriculture on a nationwide scale on the pattern of collective farm- 
ing in the Soviet Union.” The Chinese Communists are now completing 
the first step and are embarking upon the second. The task for 1952 was 
briefly outlined in an editorial on January 1 of last year in the official 
Peking People’s Daily: “In the sphere of agriculture,” it said, “we should 
organize peasants into organizations of mutual-aid, producers’ coopera- 
tives, and supply and marketing cooperatives in a more planned manner.’ 

There are a number of theoretical and ideological factors which impel 
the Chinese Communists to push forward toward collectivization as 
rapidly as possible. In discussing agricultural problems, they frequently 
quote Lenin’s statement that, “Small-scale production gives birth to 
capitalism and the bourgeoisie constantly, daily, hourly, with elemental 
force, and in vast proportions.” Individual peasants, with their “petty 
bourgeois” mentality, are considered to be a constant potential threat to 
socialism, and collectivization is a method of “proletarianizing” the 
peasantry. In surveys of selected areas where agrarian reform was com- 
pleted some time ago, Chinese Communists have noted, with alarm, a 
resurgence of capitalist features such as usury and renting of land, anda 
strengthening of the “rich peasant economy” with a trend toward recon- 
centration of land. This undoubtedly gives considerable urgency, in their 
minds, to the need for preliminary steps toward collectivization. 

Furthermore, the Chinese Communists’ general economic program calls 
for industrialization of the country, and this requires an agricultural 
economy which can produce a surplus. They firmly believe that large- 
scale collective methods, with or without mechanization, will increase 
agricultural production. An article in the Peking People’s Daily in the 
summer of 1952 stated, for example: “Chairman Mao has pointed out that 
land reform is a revolution, and organization is a revolution. Both of 
these revolutions can bolster the productive forces and augment produc- 
tion.” Developments in the Soviet Union cast doubt on the proposition 
that large-scale collective enterprise in agriculture, even if accompanied 
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by mechanization, necessarily results in increased production, but this 
does not seem to shake the Chinese Communists’ faith that it will. 

There are other more practical justifications from the Communists’ point 
of view for rapidly introducing collective forms of agricultural organiza- 
tion. The experience of the Soviet Union indicates that collectives provide 
efective means for imposing government controls on the rural population 
and for guaranteeing delivery to the state of the grain required for an en- 
larged bureaucracy and the agricultural raw materials required for state- 
controlled industry. It is possible to achieve these objectives through 
organization regardless of whether or not collectivization leads to in- 
creased production—or even if it results in lowered production. 

The transitional period leading to collectivization in China may be a 
long one, however. Peasant resistance can be anticipated from the start, 
and it may become violent as the process develops. But the Chinese Com- 
munists “benefiting from Soviet experience,” are apparently planning a 
relatively gradual process, to minimize the opposition which could be 
expected from abrupt, radical changes. 

In 1949, Mao Tse-tung in On People’s Democratic Dictatorship wrote: 
‘The education of the peasantry presents a serious problem. The peasant 
economy is dispersed. According to the Soviet Union’s experience, it takes 
along time and much painstaking work before agriculture can be social- 
ized.” More recently, Kao Kang, top Chinese Communist leader in 
Manchuria, said that the correct policy for China is one of “gradually lead- 
ing the peasants toward collectivization through examples set by state 
fams and agricultural production cooperatives.” 


Planned Dialectical Process 


This emphasis on the need for a planned, orderly process leading 
step-by-step toward collectivization contrasts with what took place in 
the Soviet Union where, after several sudden advances and retreats, col- 
lectivization finally took place during a frenzied four-year period (1928- 
1982) in which perhaps 5 million kulaks were dispossessed and the mass 
of peasants were forced into collectives. 

The Chinese Communist approach seems to be more calculated, with 
every stage preparing the way for, and minimizing possible opposition to, 
the next one, in a sort of dialectical process. This applies even to the first 
stage of land redistribution carried out in the agrarian reform now being 
completed; despite the violence and passion involved in land redistribu- 
tion the Chinese Communists seem to keep the process under control to a 
large degree. 

In agrarian reform the first step is liquidation of armed opposition. 
Next comes mass organization and indoctrination, then (in most areas) 
rent reduction and repayment of peasants’ deposits by the landlords. This 
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is followed by careful preparation for the climax: land classification, class 
demarcation, and then elimination of any possibility of resistance from 
the landlords and other opponents of the program. Finally redistribution 
of the land is carried out. 

With very little time lag, steps toward collectivization are now being 
started. Peasants are first organized into mutual-aid teams. Later these 
are converted into agricultural producers’ cooperatives. Finally, collective 
farms are organized. It is this step-by-step process which is distinctive 
about Chinese plans. The goals, including collective farms, state farms 
machine tractor stations (or equivalent centers for mechanical improve. 
ments of a more simple nature), etc. are adapted from Soviet models, but 
the process of achieving them, as revealed in Chinese plans, involves a 
more gradual succession of stages. 

In August of 1952, the Peking Ministry of Agriculture issued a state. 
ment claiming that 35 million peasant families, representing 40 per cent 
of all peasant families in the country, had already been organized and 
belonged to one of the 6 million mutual-aid teams and 3,000 agricultural 
producers’ cooperatives said to be operating in China. This claim may 
be high, but there is no doubt that strong pressures, intensive “education,” 
and the preferential treatment given to organized peasants are effectively 
supporting the accelerated drive to get peasants into the first simple forms 
of collective production units. 

Furthermore, the 60 per cent of the peasants who had not yet (in 1952) 
joined any sort of collective production units are not exempted from 
organization. Except for the rich peasants—who are excluded from almost 
all organizations—most others belong to peasant associations which, under 
Communist Party leadership, exercise a considerable degree of control 
over their members. No overall statistics on peasant association member- 
ship are available, but figures for specific regions indicate that virtually 
all those classified as middle peasants or lower belong to the associations. 
For example, in 1952 individual membership in Central-South China was 
claimed to be 40 million and in Southwest China over 33 million, giving 
a total of 73 million for two of China’s six major regions. 

In addition, a high percentage of China’s peasants now belong to 
rural supply and marketing cooperatives which regulate sales of agricul- 
tural produce and purchases of industrial and consumer goods. Although 
in theory these cooperatives are a special element in the economy, distinct 
from both state enterprise and private enterprise, they are in fact govern- 
ment-run and controlled. Increasingly, they are dominating the markets 
for agricultural goods and indirectly, therefore, they exert a strong influ- 
ence on production. Official figures in 1952 revealed that cooperatives in 
China then had 106 million members, and most of these were members of 
rural supply and marketing cooperatives. 
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Mutual Aid Teams 


As already stated, the first step in the organization of collective pro- 
duction units is the establishment of mutual-aid teams, and these are now 
being rapidly organized all over China. 

There are many gradations and variations of mutual-aid teams. In their 
simplest form they consist of a small group of families—usually less than 
half a dozen—who agree to help each other by working jointly and using 
each other’s tools and animals. This type of mutual-aid has historical 
precedents in China, where it occasionally developed among the poorest 
peasants particularly in times of natural calamity. Simple teams of this 
sort are usually temporary and seasonal and disband after accomplish- 
ment of the specific tasks which they were organized to perform. In the 
preCommunist period, mutual-aid of this sort was informal and spon- 
taneous, but the Chinese Communists are now putting it on an organized 
basis. 

One of the first moves required to regularize and develop more highly- 
organized mutual-aid teams is to convert them into permanent, year-round 
units. Such teams require a systematized division of labor, and during 
slack seasons the team members can work together in collective tasks 
other than cultivation, such as subsidiary, non-agricultural production. 
Once this stage has been reached, organized management is required. 
The Chinese Communists last year stated that 20 per cent of the 6 million 
mutual-aid teams already established were permanent, non-seasonal units 
of this sort. 

One of the characteristics of simple mutual-aid teams, as contrasted 
with more developed forms of collective agricultural organization, is the 
fact that in them the peasants not only retain title to their land but also 
receive, as private income, the produce from their own plot of land. The 
Chinese Communists admit that this is the cause of many conflicts and 
frictions between the members of such a team. Every member is primarily 
interested in his own land, and therefore wants the team as a whole to 
work his portion of the land in the best way and under most favorable 
conditions. Every member, for example, wants his land to be plowed 
early, to be sown at the best possible time, and to be harvested after 
maximum ripening but as soon as possible after heavy winds (which cause 
crop losses). He also wants the team to work long hours on his land and 
shorter hours elsewhere. Needless to say every other team member feels 
the same way. 

The Chinese Communists seem to believe, however, that these conflicts 
within the mutual-aid teams help to prepare the way for “higher forms” 
of organization, and facilitate adoption of a system of further division of 
labor and distribution of produce on a more centralized basis. There are 
several types of organization which they still refer to as mutual-aid teams, 
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but which are actually transitional forms already possessing some of the 
characteristics of agricultural producers’ cooperatives. When several of 
these teams are merged into larger units, it is relatively easy to convert 
them into producers’ cooperatives. 

One large “model mutual-aid team” in North Anhwei Province is de. 
scribed in Chinese Communist publications as follows: A total of 99 
families, including 136 villagers, make up the team. Under the direction of 
a 9-man central committee, 89 full-time workers and 12 half-time workers, 
who are divided into 3 agricultural production groups, cultivate about 73 
acres of land. They share use of the 20 oxen and donkeys, 5 carts, and 
27 plows owned by members. Three families, however, are detached from 
agricultural work, and spend their time on subsidiary enterprises, includ- 
ing the making of vegetable oils, malt, sugar, and bean curd. Because 
of this division of labor, there is a need for dividing the joint produce on 
some basis other than every man taking the produce of his own land. 
The work of both men and animals is classified, therefore, and distribution 
is made on the basis of “equal pay for equal work.” 

Membership in mutual-aid teams is “voluntary,” but the Chinese Com- 
munists have evolved effective means of applying pressure to force 
“voluntary” action. Initiative is taken by party members and village politi- 
cal workers. They enlist the assistance of peasant activists (particularly 
those who have encountered production difficulties) and model peasants 
and start organizing a few families; from then on the process relies on a 
snowball effect. Once it is under way it is given added impetus by pro- 
vincial and hsien model workers’ conferences, mutual-aid teams’ repre- 
sentatives conferences, and training classes for chiefs of mutual-aid teams. 

The Communists claim that the mutual-aid teams increase production 
by overcoming shortages of tools and animals, result in more efficient use 
of labor, make possible collective efforts to improve irrigation and combat 
pests, and facilitate organization of surplus farm labor for secondary pro- 
duction. There is some logic to all of these claims, but whether or not the 
goals are achieved depends on many factors which are difficult to evalu- 
ate, such as methods of team management, rates of agricultural taxation, 
and other factors which affect peasant attitudes and incentives. 

The value of the teams from the state’s point of view is unquestionable, 
however. For example, they play a leading role in the “patriotic production 
increase emulation” drives by which efforts are made to stimulate harder 
work. The government is now attempting to obtain production pledges 
from peasants in the form of “patriotic compacts,” and organized units are 
much more convenient to deal with than individual peasants. Over 1 
million of the 6 million existing mutual-aid teams were said to have taken 
part as organized units in such production drives last year. 
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State Trading 


Another way in which the teams are invaluable from the government's 
point of view is that they facilitate collection of agricultural products by 
state agencies. If official claims are to be accepted, the Chinese Com- 
munists have made surprising progress in bringing the distribution of 
major agricultural products under the control of monopolistic state trad- 
ing companies. These companies deal to the maximum degree through 
rural supply and marketing cooperatives, and the latter encourage the 
formation of mutual-aid teams and producers’ cooperatives with which 
they can deal. The pattern which is emerging is as follows. A state trading 
company which handles one special product will make a contract with 
supply and marketing cooperatives (often this takes place at a provincial 
level, and the provincial cooperative organization divides the contract 
among its lowest village-level subsidiaries), which then make contracts 
for future deliveries with organized peasant units. Frequently, state 
marketing companies dealing in textiles, fertilizer, farm tools, and con- 
sumer goods are brought in, and “linked” contracts or barter arrange- 
ments are made. At the village level this might mean that a mutual-aid 
team would agree to supply the local supply and marketing cooperative 
with a specified amount of rice in return for certain amounts of fertilizer 
and cloth. This system gives the government great control over internal 
trade, and because of its monopolistic nature it facilitates regulation of 
prices and, indirectly, determination of what will be produced. 

The degree to which this system enables the government to monopolize 
trade in agricultural products can be illustrated by a few official figures. 
Last year 70 per cent of the total amount of wheat marketed in China 
was scheduled to be bought by the state, and in most provinces 50 per 
cent of state buying was done through cooperatives. All state purchases 
of cotton were carried out through cooperatives last year, and by July 
contracts with cooperatives covered 40 per cent of the year’s total cotton 
crop. In Hunan, one of China’s major grain-producing provinces, over 
% per cent of the new rice reaching the market in 1952 was purchased 
by the state through cooperatives, and the situation was undoubtedly 
similar in other provinces for which figures are unavailable. Cooperatives 
are referred to as the “foundation for the state to control industrial raw 
materials and export goods,” and it might be added that mutual-aid teams 
and agricultural producers’ cooperatives appear to be the foundation for 
eficient operation of supply and marketing cooperatives. 

To help develop mutual-aid teams and agricultural producers’ co- 
operatives, the government is now giving all sorts of “economic and 
technical help and preferential treatment” to them; this assistance gives 
them an advantage over their individual peasant competitors. “This year,” 
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according to a 1952 report, “the state has extended farming loans to the 
amount of more than JMP $3,000,000,000,000 (roughly US $135 million), 
principally to mutual-aid teams and agricultural producers’ cooperatives, 
New farming implements, improved seeds and agricultural drugs and 
apparatus have also been introduced principally through mutual-aid and 
cooperative organizations. The state farms are gradually strengthening 
their technical help to mutual-aid teams and producers’ cooperatives, and 
the state banks in some districts are beginning to sign ‘credit contracts 
with mutual-aid teams and producers’ cooperatives. The supply and 
marketing cooperatives of various districts also sign ‘linking contracts 
with mutual-aid teams and agricultural producers’ cooperatives. All this,” 
the report ends, with a fine understatement, “plays a great part in helping 
the development of cooperatives and mutual-aid organizations.” 


Agricultural Producers’ Cooperatives 


The second stage on the road to collectivization after mutual-aid teams 
are organized is the establishment of agricultural producers’ cooperatives. 
It appears that generally this will be done by merging several well- 
developed mutual-aid teams and reorganizing them into cooperatives. 

A succinct definition of agricultural producers’ cooperatives was given 
in a recent issue of a Chinese Communist periodical. “An agricultural 
producers’ cooperative,” it said, “is an economic organization of unified 
management and collective labor, based on private ownership of land. It 
is a higher form than the mutual-aid teams, which are quite common in 
China at the present time. It is, however, a lower form in comparison with 
the Socialist collective form, and is therefore a transitional form between 
the two. Its main characteristic is that members invest their land in the 
common enterprise, being credited with the corresponding number of 
shares. Its other features are a combination of agriculture with subsidiary 
occupations, a certain degree of production planning and division of 
labor, and a certain amount of common property—including modem 
agricultural implements.” 

One of the 3,000-odd producers’ cooperatives of this type claimed to be 
organized in China by mid-1952 is located in Chuanti village, Shensi. It 
was established in the spring of 1951, 9 years after completion of land re- 
form in the area (which was under Communist control during the war) 
and 8 years after the first mutual-aid team was set up. The cooperative 
was established by merging 2 of the 10 mutual-aid teams existing in the 
village in 1951. These two teams had 76 members, including 16 women, 
from 18 households, and they cultivated about 18 acres of land. Estab- 
lishment of the cooperative, in which local Communist Party members 
took the lead, was claimed to be necessary because “the scattered nature 
of peasant holdings . . . became a more and more obvious obstacle to 
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economical production,” because it “became necessary to find a planned 
way to use the manpower which the mutual-aid teams had “freed,” and 
because the mutual-aid teams “could not accumulate enough capital.” 

Each member of the Chuanti cooperative, according to Communist 
sources, retains a small plot of land for private use, and the rest, even 
though theoretically still privately-owned, is collectively farmed. About 
75 acres, out of a present total of 24 acres, are retained for private use. 
Cultivation of the remaining 16.5 acres is under centralized management 
by a committee chosen by the cooperative, and the produce, after taxes, 
is divided between public savings, which are re-invested into the co- 
operative, and private income distributed to members. It is reported that 
in 1951 of the net profits (i.e. after subtracting costs of production), 8 
per cent was retained as public savings, 40 per cent was distributed to 
members as dividends on the land they invested, and 52 per cent was 
distributed as wages. The savings were re-invested, 60 per cent for pro- 
duction and 40 per cent for welfare, education, medical service, and 
recreation. Land dividends were distributed according to a value given 
each private share on the basis of its previous yield, and wages were 
computed on the basis of “work points,” every 10 points representing a 
“Work day” defined as “a day’s ordinary labor at average efficiency.” Vari- 
ous types of labor were rated either more or less than 10 points, and there 
was a daily checking, and a tabulation every 10 days of the value of the 
work done by members. 

Many management problems arise in running these producers’ coopera- 
tives. The consolidated assignment of labor, the planning of land use for 
crops, decisions on joint or individual use of tools, remuneration for the 
use of private tools and animals, assessment of labor, direction and 
leadership of work teams, accounting and finance, and similar problems 
must be solved. Probably the thorniest problems involve distribution of 
the produce. Several alternative methods are used. Sometimes land and 
labor are both treated as stock. In other cases, a fixed rent is paid on the 
land, and the remainder is distributed on the basis of work. Occasionally, 
distribution is based entirely on labor. The Chinese Communists show a 
definite preference for remuneration based to a large degree upon labor, 
in order to stimulate hard work, but it is difficult for them to ignore the 
tight to remuneration for land, since the land is still theoretically private 
property. 

The Communists claim that all sorts of advantages result from organiza- 
tion of producers’ cooperatives, but since the claims are made to advance 
their program, it is difficult to evaluate them. They claim, for example, 
that in the cooperative at Chuanti land utilization was improved by con- 
solidation of plots, that acreage was increased (very slightly) by destruc- 
tion of boundaries, that labor productivity was increased by 22 per cent 
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as a result of collective effort and planning, that the entire labor of g 
persons was diverted to subsidiary occupations, that agricultural tech. 
nique was improved, that collective effort made possible the purchase of 
better equipment and the setting aside of small plots for experiments and 
seed selection, that crop yields were raised by 32.7 per cent in 1951 over 
1950, and that the conflicts of personal interests which had existed in the 
original mutual-aid teams disappeared. This is a very bright picture—so 
favorable that one is inclined to believe that it may represent the theory 
rather than facts typical of the cooperatives. 


Collective Farms 


The final stage in the collectivization process in China will be the 
transformation of agricultural producers’ cooperatives into collective 
farms. At this stage private ownership gives way to joint ownership of the 
consolidated farmland. 

Although collective farms are not to be widely organized for some 
years, according to current Chinese Communist plans, experimental 
models have already been set up, principally in Manchuria and Sinkiang. 
The “first successful collective farm in China,” called “Spark,” was or- 
ganized in 1951 near the south bank of the Sungari River in Manchuria. 
The experience gained there does not have applicability to most other 
parts of China, since the farm was established on virgin soil, with a heavy 
investment of government capital and with unusual advantages such as 
the existence of a rare tractor station nearby, but it, and other experiments 
like it, are intended to serve as examples of the final goal and as the basis 
for propaganda in favor of collectivization. The farm did go through the 
step-by-step process leading from mutual-aid teams to agricultural pro- 
ducers’ cooperative to collective farm, but the process was compressed 
into the relatively short period of four years. 

The Chinese Communists now proclaim that this farm has “proved the 
possibility of organizing farming as an industry.” They admit that, “the 
age-old desire to own land individually is so deep that for these peasants 
to have been able to pass beyond that stage and put as much interest 
into the collective as into their individual property is indeed a tremen- 
dous step forward.” But they add that, “It shows that the road to larger 
scale and better standards of agriculture is not quite so difficult as some 
people might have imagined.” 

According to articles in Chinese Communist publications, “Spark” has 
26 families cultivating about 250 acres of land. It is a full-fledged collec- 
tive, in which the land and capital are jointly owned, and it is run by a 
control committee elected by the general farm members meeting. It has a 
considerably more complex management than producers’ cooperatives. 
Its officers include a chairman, vice-chairman, and committee member 
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in charge of finance and food, all three of whom do not take part in agri- 
cultural production. The control committee also has under it a production 
section (which manages 34 men and 12 women engaged in actual farm- 
ing), a horticulture section, a dairy section, a rice mill, and a work shop. 

The net produce of the farm was reported to be distributed as follows, 
in 1951: 27.3 per cent went to the state in the form of taxation, 10 per 
cent was retained by the collective (in 1952 it was to be increased to 12 
or 15 per cent), 6 per cent went to the state in the form of “donations and 
contributions,” and 56 per cent was distributed to peasant members. The 
amount given to members was based upon a system of assessing labor by 
“points.” Every specific job was rated, and actual crediting of points was 
based upon efficiency and quality ef work, with occasional bonuses for 
“encouragement.” Male labor was divided into 7 grades, ranging from 
8 to 11 points, and female labor was classified into 3 grades, from 6 to 7 
points. The farm is now considering adoption of a system of “fixed quotas,” 
however, with bonuses and penalties based on actual performance as 
compared with the quotas. 


State Farms 


Collectives are the type of farming which is the main goal of Chinese 
Communist policies. In addition, however, the Chinese Communists are 
planning to develop several kinds of state agricultural enterprises 
modelled, as in the case of collectives, or their prototypes in the Soviet 
Union. “In order to set an example to the peasants and to enable the state 
to control some important farming products,” the official Peking People’s 
Daily stated on January first of last year, “we should during 1952 greatly 
develop state farms and strive to operate successfully state farms in every 
province, every administrative district, every hsien, ch’u (under conditions 
that land is available).” The larger state farms, run by the Farm Manage- 
ment Bureau of the Ministry of Agriculture, are to be set up on waste land 
and are to include from 2,500 to 10,000 acres of land, which is tremendous 
for China. A small percentage of the larger state farms are to be fully 
mechanized, while the remainder are to have improved tools and equip- 
ment. 

The actual development of state farms to date probably varies in 
different parts of the country, but by the middle of 1952 East China was 
reported in Chinese Communist publications to have 718 state farms cul- 
tivating a total of about 95,000 acres. Of these, 268 were run by ch’u 
governments, 371 by hsien governments, and 73 by governmental organs 
of a higher level. Six of the 718 were classified as really “large-scale” farms, 
having over 10,000 mow (about 1,666 acres). Manchuria is the region 
where state farms are mostly widely developed, however, and of the 41 
“major mechanized state farms” in China in mid-1952, there were 30 in 
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Manchuria, 10 in North China, 3 in East China, 1 in the Central-South, 
and 1 in the Northwest. 

One of the larger state farms is located at Lutai in North China and has 
about 8,250 acres. Organized in 1949, on wasteland, by 275 cadres and 
workers sent by the Ministry of Agriculture, this farm now is said to have 
almost 1,300 workers who are experimenting with Soviet techniques, such 
as machine sowing of rice and close planting of cotton. It is highly 
mechanized and has a tractor brigade, repair shop, and smithy. The 
workers, who are paid flat wages, are organized into a trade union, and 
the farm is managed by an administration committee which provides 
services of various sorts to the workers. Production is regulated by a five- 
year plan. 

State farms of this sort, whose workers “have become members of the 
rural proletariat of a socialist nature,” are intended “to demonstrate to 
New China’s emanicipated peasants the superiority of scientific, mech- 
anized farming and collective labor.” Their two main specific functions 
are to “educate the peasants” and to provide technical aid to mutual-aid 
teams, agricultural producers’ cooperatives, and the “peasant masses.” 

Mechanization of agriculture is also an important aim of the Chinese 
Communists, even though they believe organization alone can accom- 
plish some of their aims and realize that mechanization is a rather distant 
goal. “Our organization,” a Peking People’s Daily editorial during 1952 
stated, “is still geared to the basis of existing production tools, or slightly 
improved tools, and not machinery,” but the Chinese Communists are 
none-the-less proceeding with experiments in mechanization. . . “in every 
administrative region, province, and administrative district, we should 
establish state factories or repair shops to supply the countryside with 
modern farming implements,” the People’s Daily said on January lst of 
last year. There has been very little publicity about such factories and 
shops, but undoubtedly some have been established. In addition, a few 
machine tractor stations, modelled after the ones which played a very 
important role in collectivization in the Soviet Union, have been organ- 
ized. The first station of this type, with six Soviet tractors, was established 
in Manchuria last Spring. This station makes plowing contracts with near- 
by peasants and uses collective farms, agricultural producers’ cooperatives, 
and “good” mutual-aid teams as “key points to carry out services.” It also, 
in theory at least, “enables organizations of cooperation and mutual-aid 
to develop and improve,” because “in using tractors, plots of land must be 
linked up.” 


Timetable of Collectivization 


Although the pattern of collectivization in China has become fairly 
clear, the schedule which Chinese Communist leaders hope to follow is 
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more difficult to determine. A few indications of the planned pace of de- 
velopment have been given, however. The Northeast (Manchuria) can be 
taken as an example, although it is the most “advanced” of all regions in 
China and is ahead of the schedule of socialization elsewhere. The Com- 
munists claimed last year that 80 per cent of the peasants in the Northeast 
were organized, and that a large percentage of the mutual-aid teams there 
were permanent, year-round ones. The goal for agricultural producers’ 
cooperatives in the Northeast in 1952 was one or two per hsien (county). 
Several hundred state farms had already been established, and the goal 
for last year was at least one in every ch’u (the next administrative level 
above the villages). And a few experimental collectives and tractor sta- 
tions had been organized. A top Communist leader in the Northeast states 
that, “With the development of industry the rural villages will be pro- 
vided with modern farming tools in 5 to 6 years, the agricultural coopera- 
tives shall be the main form of organization for agricultural production, 
and collective farms and state farms will also move one step forward.” He 
adds that, “In 5 to 6 years, it is expected that modern horse-drawn agri- 
cultural machinery will be employed in the greater part of the Northeast. 
... The Northeast, of course is much more richly endowed and techno- 
logically advanced than any other region of China, so its timetable is 
undoubtedly ahead of that for the country as a whole. 

The program of agricultural collectivization which the Chinese Com- 
munists propose to follow raises a number of basic problems and 
questions. 

One of the main problems which Chinese Communist leaders will have 
to face eventually is how to deal with the rich peasants. Rich peasants— 
those who farm themselves but own more land than they can cultivate 
alone—are in general the most efficient agricultural producers in any re- 
gion. They are also a bulwark of individual captalist agriculture and a 
major obstacle to collectivization. In the Soviet Union they were elimi- 
nated only after a costly and violent anti-kulak campaign. 

The Chinese Communists are frank in admitting that their current 
policy of tolerating the rich peasants is temporary ( at certain periods in 
the past rich peasants were liquidated along with landlords), but it ap- 
pears that they hope to cope with the problem by less disruptive means 
than those in the Soviet Union. Present Chinese Communist policy seems 
to be one of isolating the rich peasants and undermining their position 
by discriminatory treatment. Rich peasants not only are excluded from 
mutual-aid teams and producers’ cooperatives; they are also barred from 
peasant associations, which is more serious since these associations per- 
form many governmental functions. The Chinese Communists’ progres- 
sive land tax places a heavy burden on them, and they are also discrimi- 
nated against in government loan and assistance policies. This may indi- 
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cate a policy of slowly squeezing them until they gradually are under. 
mined and lose their economic independence—a policy which has been 
successfully applied to private enterprise in China’s cities. In any case, 
one can be sure that they will eventually be “liquidated as a class,” al. 
though if they are sufficiently weakened the harsh methods used against 
Chinese landlords may not be required. 

The problem of general peasant resistance is certain to increase as the 
Chinese Communists’ collectivization program develops, because it is not 
only the rich peasants who favor private ownership of land. Regardless of 
propaganda in favor of collectives, the Chinese peasant is likely to retain 
his deep-rooted desire to own his own piece of land, and it is difficult to 
believe that collectivization can be achieved in China except by strongly 
coercive measures. 

The probability of strong peasant resistance even if it is confined by 
police-state methods to passive resistance, is one of the factors which 
makes the Chinese Communists’ belief that collectivization will lead to 
increased agricultural production very much open to question. Despite 
certain obvious technical advantages which collectivization in theory can 
bring, such as consolidated use land (the fragmentation of individual 
holdings is a serious problem in China), the productivity of land cannot 
be divorced from the incentives and attitudes of those cultivating it. This 
has been illustrated in the Soviet Union by the wide discrepancy between 
the output of collective land and that of private plots retained by mem- 
bers of collective farms. (The latter are more productive because the 
peasants devote more and better care to them.) It may be even more true 
in China, where traditionally farming has been so intensive (with conse- 
quent high per-acre yields) that it has often been described as “gardening. 
Less enthusiasm could cause a considerable drop in production. 

The nature of Chinese agriculture has, in fact, raised many questions 
in the minds of non-Marxist observers as to the applicability, even in 
theory, of collectivist conceptions of state-run “large-scale mechanized 
farming” to China. The ratio of labor to land is very high in China. 
Methods of cultivation are extremely intensive. Mechanization of wet 
farming (which prevails over much of China) is certainly very difficult, 
and the prospects for China producing enough farm machinery to mech- 
anize even dry farming regions are remote. And it is difficult to foresee 
rapid industrialization in China, which would be necessary to absorb agri- 
cultural labor displaced by mechanization. 

There is no doubt, however, that collectivization, to the extent that it 
can be carried out in China, will improve the government's control over 
the rural population and over the produce of the agricultural economy. 
This, in fact, is undoubtedly the main motive and justification for it. The 
peasant does not want it, but the state requires it to proceed with its 
plans for socialization. 


TH 


du 
Th 
in 
the 
bat 
ant 
Ww 
sO 
Cal 
fo 
qu 
in 
an 
an 
dif 
vic 
lo [ 
me 
in 
tic 
ha 
St 
E 
Cc 
log 
A 
Pr 
St 


THE NATURE OF THE RACE BETWEEN FOOD SUPPLIES AND 
DEMAND IN THE UNITED STATES, 1951-75°t 


WILLARD W. CocHRANE AND HARLAN C. LAMPE 
University of Minnesota 


I 


ITH the exception of one rather brief period prior to World 

War I, agriculture in the United States has enjoyed prosperity only 
during periods of war, or war induced famine, over the past 100 years. 
The continuous peacetime pressure of food supplies on population needs 
in the United States has been ably demonstrated by John Brewster.’ And 
the several historical price series for food and farm products which extend 
back to the 19th century all tell the same story—a story of high farm prices 
and war, low farm prices and peace. Thus one cannot help but wonder 
what the nature of farm price trends may be over the next 25 years. 

We, of course, have no crystal ball which tells us whether war, peace, or 
something in between will be realized over the next 25 years. Hence we 
cannot, and do not try to predict the state of international relations, or, 
for that matter, the state of internal economic health for the period in 
question. But we can make certain assumptions regarding the nature of 
internal and external developments during the next quarter of a century, 
and, where we do, the aggregative type of analysis provides a convenient 
analytical method for dealing with the important forces at work in the 
different situations.? The concept of aggregate demand and supply pro- 
vides a vehicle for observing and considering the forces involved in the 
long-run race between increasing food supplies and increasing demand, 
wherein the outcome of that race is measured in terms of price level move- 
ments. 

Aggregate demand is related to aggregate supply for the period 1951-75 
in three different, but plausible, situations. We might describe these situa- 
tions through time as possible paths of development. The three paths we 
have in mind are: 


j * Miscellaneous Journal Series, No. 788, Minnesota Agricultural Experiment 
tation. 

t The authors wish to acknowledge the useful criticism of O. B. Jesness and S. A. 
a of the University of Minnesota, G. E. Brandow of the Pennsylvania State 
College, and W. W. Wilcox of the Library of Congress. Errors of fact, judgment, or 
logic are, of course, the responsibility of the authors alone. 

‘“Farm Technological Advance and Total Population Growth,” This Journal, 
August, 1945; see also his note in This Journal, February, 1951. 

*The method is described and employed in An Analysis of Farm Price Behavior, 
Progress Report No. 50, The Pennsylvania State College, Agricultural Experiment 
Station, May, 1951. 
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Fic. 1.—THE AGGREGATE DEMAND CURVE FOR FOOD 


2. 
3. 
It is 
to de 
these 
the 
age 
can 
solu 
tude 
conc 
T 
ven 
amc 
The 
out 
cu 
reté 
of i 
3 
No. 
195 
non 
pric 
con 
Eze 
the 
(W 
cay 
me 
per 
mo 
the 
reg 
fr 
we 
Fi 
Tet 
Tes 


Foop SuPPLIES AND DEMAND 205 


1. Chronic hot and cold wars over the entire period (but something less than 
an all out war effort); 

9, Continuous peacetime prosperity from 1953 through 1975; 

3. Inflation followed by deflation (The combinations of timing and magnitude 
are numberless here, but to illustrate this situation we assume that a sharp 
business depression occurs in 1965 followed by economic stagnation). 


It is not our intention to predict which of these situations may obtain, but 
to describe in terms of equilibrium price levels, what the consequences of 
these situations may be for agriculture in the United States. Inasmuch as 
the use of slightly different rates of change in certain key forces (e.g., 
aggregate food output, population growth, and total disposable income) 
can result in substantial changes in the equilibrium price solutions, the 
solutions obtained should be regarded, not as precise measures of magni- 
tude, but rather as indicators of the direction of change under the assumed 
conditions. 
II 


The concept of the aggregate demand for food which we employ is con- 
ventional in most respects; the aggregate demand curve describes the 
amount of food that will be demanded—taken—at each level of food prices. 
The specific formulation of the aggregate demand for food used through- 
out the statistical analysis is presented in Figure 1. The aggregate demand 
curve DD in Figure 1 states the relation between (1) food prices at the 
retail level* and (2) the per capita consumption of food after the net effects 
of income and trend have been removed.‘ The curve DD is thus a simple 


*This is a departure from the method used by the senior author in Progress Report 
No. 50, An Analysis of Farm Price Behavior, the Pennsylvania State College, May 
1951. The use of the index of retail food prices rather than the ratio of food prices to 
non-food prices has certain conceptual siete, and the use of the index of food 
prices in this context does not appear to be less reliable. 

‘The technique for removing the net effects of income and trend from the food 
consumption data was suggested by the discussion of part correlation by Mordecai 
Ezekiel in his Methods of Correlation Analysis (1930 Edition) pp. 181-182. In brief, 
the regression coefficients from the multiple regression equation: 


= 98.10069 + .21740X. — .18803X; — .02373X, 


(Where: X; is the index of per capita consumption of food; X: is the index of per 
capita disposable income; X; is the index of retail food prices; and X, is time.) provide 
measures of the net influence of each independent variable on the dependent variable, 
per capita food consumption. Specifically, the influences of X2 and X, on X, were re- 
moved as follows: The actual value of each variable for each year was subtracted from 
the mean value of the variable; the differences were multiplied by the applicable 
regression coefficients and the sums of the two products thus obtained were substracted 
from or added to (as indicated by sign) the actual value of the index of consumption 
to yield adjusted index values of per capita food consumption. These adjusted values 
were then correlated with the index of retail food prices to derive the curve DD in 
Figure 1 (the equation for DD is Y = 635.41789 — 4.97508X, where Y is the index of 
retail food prices and X is the adjusted index of consumption). In other words, the 
regression coefficients for income (X:) and time (X,) taken from the multiple regression 
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regression line associating the index of retail food prices with the adjusted 
index of per capita food consumption over the periods 1929-42 and 1947- 
49. Although the regression line does not fit the data perfectly, we cop. 
clude that the fit is sufficiently close to provide a measure of aggregate 
demand for the periods immediately preceding and following World 
War II. The price elasticity of this curve is —.235 at the point of averages 
(Point A, Fig. 1).° 

It should perhaps be noted parenthetically at this point that the index of 
per capita food consumption is a price weighted index. That is, the influ. 
ence of a unit change in the use of a high-resource using—high-priced food 
(e.g., beef) is greater than a unit change in a low-resource using—low. 
priced food (e.g., flour). Thus the index is influenced by changes in the 
quality of the diet as well as changes in the total quantity of food con- 
sumed. 

The principal shifters of the aggregate demand for food over the long. 
run period 1951-75 would appear to be personal disposable income and 
population growth. Increases in per capita disposable income will have 
the effect of expanding the aggregate demand for food, whether those 
increases stem from increased money supplies alone, or increased money 
supplies and increased output of goods and services.** In either case, the 
average family will use some part of the increased money income to try 
to improve its diet (i.e., expand food consumption by improving the 
quality of the diet in most cases, by increasing the quantity in some cases). 
In both cases the demand curve for food will be shifted to the right 
through the allocation of more of the money income for food. In the 
specific case where food supplies do not increase, efforts by individuals to 
improve their diets simply force prices upward. 

There is a question, however, as to the extent to which continued real 
income increases may be expected to swell the aggregate demand for 
food. How long may we reasonably expect increases in real personal dis- 


equation are used to remove the influence of those variables on food consumption so 
that the remaining variation in food consumption may be related to the index of retail 
food prices. 

* Following the suggestion of E. J. Working in his paper, “Appraising the Demand 
for American Agricultural Output During Rearmament,” This Journal, May, 1952, the 
values used in computing the regression line DD are not those for zero values of 
income and time, but for the average values of those variables (See footnote 4). This 
method positions the DD curve through the mean values of consumption and price, 
and yields a lower measure of price alasticity than was obtained in Progress Report 
food prices. 

** Some critics feel that the income shifter used here should be real income. But 
these critics miss the purpose of this analysis, namely, to provide price solutions in 
terms of current market (or money) prices. For it is the dang in farm market (or 
money) prices over time that describes the nature of the race between the demand for 
and supplies of food. And, market (or money) _ solutions logically result from the 
interaction of money demand on one hand and actual supplies on the other. 
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posable incomes, growing out of the happy circumstances of increased 
money supplies and the increased output of goods and services, to act to 
expand the aggregate demand for food? Upper income families in the 
United States may be expected to demand more services with their food 
as their incomes continue to increase, but not more food as such. Even 
lower income families reduce their consumption of potatoes, cereals, 
beans, and fats as they increase their consumption of animal products, 
fresh fruits, and vegetables, with rising incomes. The time is foreseeable in 
the United States, perhaps by 1975, when the index of per capita food 
consumption may be expected to cease rising with increased real incomes. 

Over the long-run, such as is under consideration here, the rate of popu- 
lation growth plays the role of an important, if not the most important, 
determinant of the aggregate demand for food. In the underprivileged 
areas of the world, the aggregate demand for food is a simple function of 
the number of mouths to be fed. In a country such as the United States 
where the income elasticity of food is low and becoming lower, changes in 
the aggregate demand for food over time are also becoming a simple func- 
tion of the number of mouths to be fed. We might generalize as follows: 
changes in the over all demand for food are dominated in the short-run by 
income changes and in the long-run by the rate of population growth. 

The mechanics of the analytical method employed here, however, do 
not call for the use of population growth as a shifter of the demand curve, 
since the formulation of aggregate demand presented in Figure 1 is on a 
per capita basis. Per capita food consumption is related to the price of 
food. The aggregate demand curve for food describes, at any given time, 
what the “average” consumer in the United States stands ready to take at 
varying prices. We must then relate to the demand curve, which is on a 
per capita basis, a supply curve which is also on a per capita basis. The 
adjustment for population growth in this analysis then takes place on the 
supply side. The quantity of food per consumer is reduced in any given 
year to the extent that population increases; the supply of food per capita 
is nothing more or less than the total supply available for civilian con- 
sumers, divided by the number of civilian consumers. 

Our concept of the aggregate supply of food follows directly from the 
previous discussion. We assume that the quantity of food supplied the 
average civilian consumer does not vary with price. In terms of the 
Marshallian cross, the supply function is perfectly inelastic, passing 
through the quantity point for any year obtained by dividing the total 
civilian supply by the total civilian population. This assumption is some- 
what unrealistic, but we make it for two reasons: (1) we were unable to 
derive a satisfactory statistical supply relationship involving post-World 
War II data; (2) pre-World War II data indicate that the supply function 
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for food at retail is highly inelastic.’ Thus we use a perfectly inelastic 
supply function as an approximation to the highly inelastic supply func. 
tion; and in terms of the operational system, output responses take the 
form of the supply curve shifting to the right. 

The total supply of food available for civilian consumers in the United 
States in any year between 1953 and 1975 has several determinants: 


1. The rate of aggregate output expansion; 
2. The change in the volume of exports and imports; 
3. Changes in the size of the armed forces of the United States. 


The rate of aggregate output expansion (i.e., the total output of food 
products each year between 1953 and 1975) itself depends on several 
strands of development: (a) weather and growing conditions, (b) total 
inputs devoted to food production, and (c) the rate of technological 
advance on farms. The first element of the problem we assume away by 
assuming “average” weather and growing conditions over the period in- 
volved. Such an assumption appears reasonable and in fact, there would 
seem to be no alternative. With regard to the second element of the prob- 
lem we would hazard the following guess; the total inputs devoted to the 
production of food will not vary importantly over the period under con- 
sideration. We would expect inputs of land to hold nearly constant with 
decreases in labor inputs approximately offsetting increases in capital 
inputs. But on one point. we must be explicit for much of the reasoning 
that follows hinges on this point—the transference of workers out of agri- 
culture will not occur so rapidly that the output gains from technological 
advance are nullified to the extent that the rate of expansion of aggregate 
farm output falls below that realized between 1910 and 1951. 

The third element in the determination of the rate of aggregate output 
expansion is technological advance. For us it is the dominant element. 
Farm technological advance will give rise to continual and substantial 
increases in the total output of food over the next 25 years even if total 
inputs hold constant or decline modestly. This expectation of continued 
and widespread technological advance with its attendant expansion in 
total output rests on several firm footings: (1) basic research and tech- 
nological development are going on in every phase of agricultural pro- 
duction and marketing—from time and motion studies on the farm to the 
development of improved pasture grasses, from the use of antibiotics in 
increasing growth rates of livestock to the Central Valley Irrigation proj- 
ect in California; (2) private and public agencies are spending well over 
$100 million each year to assure the continued outpouring of new tech- 
nologies; (3) a well organized and widespread extension service stands 


*In this regard, see Fig. 10, Progress Report No. 50, Op. cit., where the supply 
function employed in the operational system is highly inelastic. 
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ready to carry these new ideas, practices, and technologies to the farm 
and aid in their adoption; (4) the Federal Government has and may be 
expected to continue to help producers finance the farm adoption of new 
ideas and practices, and (5) as a society we believe in technological 
progress—value it highly—and will continue to encourage it in agriculture. 
In brief, we accept the view presented by Professor John D. Black in 
early 1949:7 


The major part of the increased agricultural output of the years since 1939 ap- 

ars to have been due to higher technical intensity of cultivation and new 
applications of technology. There was a very large backlog of technologies only 
sparingly used in 1940. My friends in the Agricultural Research Administration 
of the USDA tell me that there is a surprisingly larger backlog today than in 
1940. 


The development of new technologies also enhances the possibilities of 
transferring agricultural resources from the production of non-food items 
to food items and of conserving agricultural resources for food uses. The 
substitution of synthetic fibers for cotton is an important illustration of the 
former and the substitution of vegetable oils for animal fats an apt 
illustration of the latter. Thus, in peace-time, technological advance can 
turn the old pressure of population on food supplies into the pressure of 
food supplies on population, at least insofar as the United States is con- 
cerned 

What hapens to food imports and exports over the period under con- 
sideration will obviously affect the total supply of food available for 
civilian consumers, Other things being equal, increased food exports 
reduce supplies available for civilian distribution, and conversely. Further, 
we must make adjustments in the relevant aggregates for variations in the 
size of the armed forces. This means that total population figures must be 
adjusted for the size of the armed forces, or changes in the size of the 
amed forces, to yield civilian population. Correspondingly, supplies re- 
quired to feed members of the armed forces must be deducted from the 
supply aggregate to yield the food aggregate available for civilian dis- 
tribution. 

In broad outline, then, we make the rate of aggregate output expansion 
a function of technological advance. Total food output in any one year is 
adjusted for variations in the level of imports, exports, and size of the 
amed forces to yield an aggregate available for distribution to civilian 
consumers. This aggregate is divided by total civilian population to derive 
the specific formulation of the aggregate supply of food employed in this 
analysis (i.e., a perfectly inelastic aggregate supply curve for food). The 
race between the aggregate demand for food and total supplies of food in 


‘John D. Black, “Coming Readjustments in Agriculture—Domestic Phases,” This 
Journal, February, 1949, pp. 7-8. 
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the United States between 1951 and 1975 may now be appraised in terms 
of the shifting action of the aggregate demand curve for food relative tp 
the aggregate supply curve for food where each is computed on a per 
capita basis. 


Ill 


The economic dimensions of the alternative paths of development con. 
sidered here for the United States, 1951 to 1975, are presented in Tables 
1 and 2 and Footnote 11. The precise nature of the data presented in these 
tables suggests a concreteness or objectivity in those data which does not 
exist. Personal judgment was obviously involved in choosing the paths of 
development under discussion here. Personal judgment also enters into 
the measurements at another level: the relationship of one measure to 
another (e.g., the relation of the index of per capita disposable income to 
the index of industrial production) in any particular path becomes a 
matter of judgment at numerous points. In any event, the dimensions of 
the various paths are set out, and the bases of the price level solutions that 
follow are made known to each reader for appraisal and modification as 
he sees fit. 

We turn first to Situation I, chronic hot and cold wars (but not an all out 
war effort). In general this situation represents a state of domestic and in- 
ternational affairs similar to that which has existed since 1947. Accepting 
this path of development as a reasonable alternative for consideration we 
need (1) to review the economic dimensions of this path, and (2) to ascer- 
tain how certain of the measures were derived. 

The total population estimates presented in Table 1 for 1965 and 1975 
are derived from the B.A.E. trend of medium population growth. Such 
would seem to be a reasonable assumption, given the present uncertainty 
with regard to population trends. The military estimate obviously grows 
out of current statements of the military with regard to manpower require- 
ments. 

Estimates of total disposable income in Table 1 are extrapolations of the 
trend that existed between 1934 and 1952. The rate of increase of this 
trend is less rapid than was the case in such periods as 1938-43 and 1949- 
52, but it is close to the rate of increase that did exist over the period 
1942-50. Implicit in these estimates is a rapid rate of price inflation. We 
estimate that the level of consumer prices in this situation would increase 
45 per cent above current levels over the period 1951-75, or from 185 in 
1951 to 268 in 1975. 

The estimates of food production in Table 1 represent, with the excep- 
tion of one minor adjustment, a continuation of the trend that occurred 
between 1910 and 1951. The 1910-51 trend (Y = 69.3311 + 1.5825X) was 
raised to the level of the average production for the period 1947-51 with 
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TaBLE 1. Tue Economic Dimensions or Situation I: Curonic Hor anp 
Wars, Statss, 1951-1975 


Category Units 1951* 1965 1975 
Population 
Total, U. S. (millions) 155.38 176.3 190.1 
Military (millions) 3.5 4 4 
Index of civilian popula- 1935-39= 100 117.7 183.6 144.3 
tion 
Income 
Total Disposable Income (billions of $) 223 362.7 468.7 
Index of Per Capita In- 1935-39=100 281.6 403.3 483.5 
come 
Food Supplies 
Index of Productiont 1935-39 = 100 141 163.9 179.7 
Imports Constant 1935-39 dollars in millions 475+ 475 475 
Exports Constant 1935-39 dollars in millions 525¢ 525 525 
Military use Constant 1935-39 dollars in millions 455 520 520 
Food Consumption 
Index of total civilian con- 1935-39=100 132.3 152.4 168.5 
sumption 
Index of per capita civilian 1935-39= 100 111 114.1 116.8 
consumption 


* All data for 1951 are to be found in regularly published series, except those indicated by 
the ¢ which are authors’ estimates. 
t Index of total production for sale and farm home consumption. 


anew point of origin at the midpoint, 1949. The index of food production 
is thus 138.6 at the new origin (1949) and it increases 1.5825 points per 
year. 

The data presented in Table 1, opposite the headings Imports, Exports, 
and Military Use are value aggregates computed in constant 1935-39 
dollars at the farm level. As such these value aggregates may not be com- 
pared directly with any regularly published series (they will, however, be 
used to advantage later in the computation of the index of total civilian 
food consumption over the period 1951-75), but we get some appreciation 
of the relative importance of these supply adjusting factors in the follow- 
ing discussion. 

Imports are assumed to remain approximately constant at the 1940-49 
average level, or at some 6.8% of the 1935-89 average level of food produc- 
tion. Imports have fluctuated relatively little in the past, and the assump- 
tion of constant imports does not dangerously strain the facts. Exports 
during the period of intermittent wars are assumed to approximate 1948-49 
average level of exports, or 5.5% of 1948-49 production. This value includes 
estimates of military—civilian feeding as well as commercial exports and 
U.S.D.A. shipments and purchases. The value used implies a continuation 
of present policies with respect to foreign relief feeding, not however, at 
the very high rates achieved in the immediate postwar years of 1946-47. 
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Military uses are based on the assumption of a four-million man servic¢ 
in 1965 and 1975 and three and one-half million in 1951. The value aggre. 
gates for military use are based on a farm value of $130 per man per year 
in 1935-39 dollars. It is clear that any variance in the size of the armed 
forces from these estimates will cause a change in the value aggregates, 

The estimates of per capita food consumption of civilians presented in 
Table 1, and required by the operational system as a measure of supply, 
could have been derived from some projection of historical consumption 
trends; but such a method would leave unconsidered the question of 
future levels of production and such supply adjusting factors as imports, 
exports, and military uses. Observing that food production is the primary 
determinant of the food available for consumption in any one year, our 
problem becomes that of estimating the index of total civilian consump- 
tion from some measure of production after such influences as imports, 
exports, and military uses have been taken into account. Changes in stocks 
we ignore in this connection, since year to year variations in consumption 
due to changes in stocks should even out over a 25-year period. 

The formula constructed to estimate total consumption from an ad- 
justed total production is:* 


_ 1,(7,007) + A—B 


7,287 
where: 
I, = Index of total consumption of food 
I, = Index of total production of food for sale and farm home con- 


sumption 
A = Total farm value of imports in millions of 1935-39 dollars 
B = Total farm value of exports and military uses, 1935-39 dollars 
7,007 = Farm value aggregate of food produced, 1935-39 average in 
millions of dollars 
7,287 = Farm value aggregate of food available for consumption in 
millions of dollars, 1935-39 average in millions of dollars 


The index of total consumption is then divided by the index of civilian 
population to derive the index of per capita civilian consumption. 

The values of the indices of total civilian consumption and per capita 
consumption presented in Table 1 were computed by the above formula, 
given the independently derived value estimates of imports, exports, mili- 
tary uses, and production also presented in Table 1. The index values 


‘The 1935-39 average farm value aggregate of food produced (7,007) was com- 
puted from Table 67, pp. 188-191 in The Consumption of Food in the United States, 
USDA, BAE, Misc. Pub. 691. The farm value aggregate (7,007) was then adjusted to 
reflect imports and exports and yield a measure of the value aggregate of food avail- 
able for consumption (7,287) for the base period 1935-39. The data for imports and 
exports were obtained from Section A, Table 2, p. 6, of the same publication. 


obt 
197 
195 
of 
ce 
lo 
fre 
av 
ca 
pe 
un 
fo 
th 
q 
tic 
of 
as 
cc 
gi 
re 
b 
Ta 
e 
u 
I, 
I 
1 
i 
i 


Foop SuPpPLIES AND DEMAND 213 


obtained by this method for per capita food consumption in 1965 and 
1975 are 114.1° and 116.8 respectively. This is an increase of about 5% from 
1951 to 1975. The 1975 estimate is slightly lower than the all time high 
of 118.6 reached in 1946. 

The path of development, Continuous Peacetime Prosperity is con- 
ceived to be an ideal situation; the best that could be hoped for over the 
long-run future. This does not mean that all individuals and groups are 
free of problems. It simply means that the overall economy succeeds in 
avoiding inflation on one side and deflation on the other as average per 
capita real incomes increase steadily. 

The economic dimensions of Situation II, Continuous Peacetime Pros- 
perity, may be reviewed briefly. Two important series of estimates remain 
unchanged from Situation I, namely, total population and the index of 
food production (see Table 2). It could be argued that either one of 
these forces should be modified in some way. But which way?—that is the 
question. We have left them unchanged. The important change in Situa- 
tion II over Situation I is with respect to total disposable income; the rate 
of increase in disposable income is much less rapid in Situation II. The 
assumed rate of income expansion is three billion dollars per year and is 
consonant with the expected rate of expansion in real goods and services 
given continuous prosperity. This rate is slightly less rapid than that 
realized from 1947 to 1952 and more rapid than the rate of increase 
between 1923 and 1929. Although the selection of a three billion dollar 
rate of increase is somewhat arbitrary, it appears to be a reasonable com- 
promise of past and present periods of prosperity. 

The price level is assumed to be constant at the 1952 level over the 
entire period; no price inflation is involved. This assumption is somewhat 
unrealistic, but the assumption of a real rate of increase in disposable in- 


*The index value for 1965 was obtained as follows: Given the formula 


I, (7,007) + A—B 
L= with I, = 163.9, A = $475, and B = $1045 (Military use = 
7,287 
$520 + Exports = $525). Substituting the values in the formula we obtain 


163.9(7,007) + 475 — 1,045 _ 10,914 
7,287 7,987 


consumption. However, upon comparing the results of estimation with the actual 
index of consumption for the periods 1924-1941 and 1946-49, it was found that the 
formula underestimated those values of the index above the mean. The estimates were 
correlated with the actual values and the equation (Actual Value ) = —6.72095 + 
1.06221 (Estimate) obtained (r = .996). The estimates obtained from the formula 
above were then corrected with the equation to obtain the values used in the analysis. 
Thus, the corrected value for 1965 = —6.72095 +1.06221 (149.8) = 152.4. The 
index is placed on a per capita basis by dividing the corrected total value by the 
index of civilian population, 133.6, and 152.4/133.6 = 114.1 the estimate of the index 
of per capita hel consumption for 1965. 


= 149.8, the index of total civilian food 
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Tasie 2. Taz Economic Dimensions or Situation II: Continvous 
Prosperity, Unitep Statss, 1951-1975 


Category Units 1951* 1965 1975 
Population 
Total U. S. (millions) 155.3 176.3 190.) 
Military (millions) 3.5 1 1 
Index of civilian popula- 1935-39=100 117.7 135.9 146.6 
tion 
Income 
Total Disposable Income (billions of $) 223 274 304 
Index of Per Capita In- 1935-39=100 281.6 304.7 313.5 
come 


Food Supplies 


Index of Productiont 1935-39 = 100 141 163.9 179.7 

Imports Constant 1935-39 dollars in millions 475 475 

Exports Constant 1935-39 dollars in millions 525+ 360 360 

Military use Constant 1935-39 dollars in millions 455+ 130 130 

Food Consumption 

Index of total civilian 1935-39 = 100 132.3 160.5 176.6 
consumption 

Index of per capita civilien 1935-39=100 111 118.1 120.5 
consumption 


* All data for 1951 are to be found in regularly published series, except those indicated by 
the ¢ which are authors’ estimates. 


t Index of food production for sale and farm home consumption. 


come has certain advantages as a bench mark in drawing real income 
comparisons from relative price changes. 

The value aggregates for exports and military uses are down in Situation 
II as compared with Situation I. The direction of this change is certainly 
reasonable, although the exact figure as far as exports are concerned is a 
“guess-estimate.” The net effect of these latter changes in the supply in- 
fluencing factors is that of increasing the intake of food of the average 
civilian consumer in 1965 and 1975 over that which obtains in the Chronic 
War situation. In short, the estimates of per capita food consumption 118.1 
and 120.5 for 1965 and 1975 respectively for Situation II are representa- 
tive of high level food consumption.’® 

Situation III grows out of Situation I in this formulation. A situation of 
deflation and subsequent stagnation, such as is visualized here could de- 
velop out of a variety of situations for a variety of reasons. We have 
chosen this particular pattern to illustrate the price-income conse- 
quences of a serious business depression. It is assumed that (1) a sharp 
downturn in total economic activity occurs in 1965, (2) the down spiral 


“For comparisons with numerous estimates of optimum food requirements see, 
“Analysis of Estimates of Food Requirements and Demand” by Marguerite Burk, 
Agricultural Economics Research, U.S.D.A., January 1951. 
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is stopped through government intervention before a situation comparable 
to 1929-83 is reached, and (3) the government places a floor under the 
economy and supports it through 1970 at some level below “full employ- 
ment” but above the level it would seek if left alone. The economic dimen- 
sions of this government-supported level of economic activity are pre- 
sented in footnote 11 for the year 1970. 

The obvious difference between the year 1965 (Situation I, Table 1) and 
the year 1970 (Situation III, Footnote 11) is the important decline in dis- 

sable income. Total disposable income declines from $362.7 billion in 
1965 to $308.3 billion in 1970, with a comparable decrease in the index of 
per capita disposable income. This decline in income is assumed to involve 
decreases in both the physical volume of goods and services produced— 
the reduced employment of inputs—and the general price level. _ 

Several important consequences would seem to stem from the contrac- 
tion in money income which is built into this situation. First, we presume 
that farm technological advance would be reduced to a trickle and total 
inputs in agriculture would neither decline nor increase; hence the index 
of food production is projected from 1965 to 1970 at the level achieved in 
1965, namely, 163.9. Second, the depressed situation envisaged here would 
act to dampen the volume of trade between nations, hence the value 
aggregate of exports is reduced drastically and that of imports reduced 
modestly. Further, the value aggregate for military use is cut in half as 
is the size of the armed forces, since it is presumed that the depressed 
situation under description grows out of the cessation of chronic hot and 
cold wars. 

The net effect of the above changes in the economic dimensions of the 
economy as it moves from inflation to deflation is that of bringing to a 
halt the upward trend in the per capita consumption of food. The index 
of per capita civilian food consumption declines slightly from 114.1 in 
1965 to 113.2 in 1970. 

IV 


The time has come to bring together the diverse strands of this long- 
run analysis, and this is achieved in terms of price level solutions wherein 
the aggregate demand for food is related to the aggregate supply. We turn 
first to Situation I, Chronic Hot and Cold Wars. The conditions of supply 
are summated in the index of per capita food consumption and are pre- 
sented in Table 1. Since we assume that the quantity supplied does not 


"The Economic Dimensions of Situation III for the year 1970: (Units are the same 
as those in Tables 1 and 2) Total Population = 183.2; Armed Forces = 2; Index of 
Civilian Population = 140.5; Total Disposable Income = 308.3; Index of Per Capita 
Income = 330.0; Index of Production for Sale and Farm Home Consumption = 163.9; 
Imports = 400; Exports = 250; Military Use = 260; Index of Total Civilian Consump- 
tion = 159.1; Index of Per Capita Civilian Consumption = 113.2. 
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vary with price level changes, the supply function is perfectly inelastic 
throughout. This being the case, the quantity results in the equilibrium 
solutions that follow are identical with—and are determined by—the index 
values of per capita food consumption given for the years 1965 and 1975 
in Table 1. Where quantities are given, the price level results of the 
equilibrium solutions depend upon shifts in the demand function. 

Shifts in the aggregate demand curve for food in this analysis are de- 
pendent upon changes in income alone; the demand curve is driven to 
the right by the force of expanding personal disposable income.’* These 
shifts in the aggregate demand for food between 1951 and 1965 and on to 
1975 for Situation I are portrayed graphically in Figure 2. The points of 
intersection of the rapidly expanding demand curve with the perfectly 
inelastic supply curves describe the possible nature of free movements in 
the retail price of food over an extended period of flashing hot and cold 
wars. We observe that the equilibrium price level solution for 1951 is 
930.7'*; it rises dramatically to 332.4 in 1965 and on to 395.9 in 1975 (these 
price solutions were derived algebraically and are presented graphically 
in Fig. 2 for convenience). The terms of trade turn heavily in favor of the 
farmer under this path of development since food prices rise about 72% 
above the 1951 levels during this period and the general price level in- 
creases only 45%. 

These solutions in terms of retail prices may be translated into values 
of the index of prices received by farmers for food via the following rela- 
tionship obtained from the period 1920-50: Y = —41.21156 + 1.39447X, 
where Y is the index of prices received and X the index of retail prices. 
This relation encounters certain logical difficulties, however, since farm 
prices cannot indefinitely increase more rapidly than retail prices. Thus 


“The mechanics of the shifting action are enumerated here with an illustration of 
the calculations of the solution values for 1965, Situation I. 

(1) The device for shifting the demand curve DD was derived from the high income 
periods 1939-42 and 1948-51 in an effort to obtain relationships appropriate to the 
long-run situation under consideration. 

(2) The regression line DD was passed through the actual price-quantity points 
for each year in the above periods and the regression equation (Y = A — 4.97508X, 
see Footnote 4) solved for A. The A values for each year were correlated with the 
index of per capita disposable income to yield the relation A = 513.62681 + .95827X 
(Income) (r* = .990). Substituting the 1965 value for income (403.3) in this relation 
we get A = 513.62861 + .95827(403.3) = 900.09710. 

(3) To position the demand curve for any year the calculated A value is substituted 
in the generic demand equation Y = A — 4.97508X. Thus the demand equation for 
1965 is Y = 900.09710 — 4.97508X. 

(4) The price solution is obtained by substituting the estimated index of per capita 
consumption for X in the demand equation, for 1965 the estimated index is 114.1 (see 
Footnote 9) and the estimated index of retail food prices for 1965 is Y = 900.09710 
— 4.97508(114.1) = 332.44047 or 332.4. 

* The actual index of food prices at retail was 227.4 in 1951. 
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the solutions obtained in translating retail prices to the index of prices 
received should be viewed as suggested possibilities, not precise answers. 
Using the above relation we obtain the following results: the index value 
of prices received by farmers for food is 280 in 1951, it rises to 422 in 1965, 
and on to 511 in 1975. 

Situation II, Continuous Peacetime Prosperity, is portrayed in Figure 
3, The price level for food at retail falls modestly from 230.7 in 1951 to 
918.1 in 1965 and then on to 214.5 in 1975. These solutions convert to the 
index of prices received as follows: 280 for 1951, 263 for 1965, and 258 
for 1975. 

A modest downward drift in the retail price level for food emerges 
in Situation II in contrast to Situation I because of changed conditions on 
both the demand and supply sides. The aggregate demand curve for food, 
shifts to the right more slowly in Situation II than in Situation I because 
money incomes are increasing more slowly in the former situation than 
in the latter (compare Tables 1 and 2). The index of per capita food con- 
sumption, hence the supply function, expands more rapidly in Situation II 
than in Situation I, even though the rate of output expansion is the same 
in both situations, because in the case of continued peacetime prosperity 
exports are down and military takings are down. The effect of these 
changes in the supply influencing factors is to increase the supplies avail- 
able to civilian consumers on a per capita basis. The net effect of these 
changed conditions on the demand side and the supply side, relative to 
Situation I, is to create some “softening” in food prices, even though gen- 
eral economic conditions are assumed to be good. 

Situation III will be passed over hurriedly, and is presented here only 
to fill out the panorama of possibilities. The price level solutions for Situa- 
tion III are similar to Situation I through 1965: 1951 = 230.7, 1965 = 
$32.4. For Situation III a downturn in economic activity occurs following 
1965. The retail price level for food falls to 266.7 as of 1970.* This equilib- 
rium price level of 266.7 converts to the index of prices received at 331. 
Thus, we gain some impression of the force of a serious economic depres- 
sion on food prices; retail prices fall some 65 points on the index between 
1965 and 1970 and prices received fall about 90 points. 


V 


The price level consequences for food under the assumed situation of 
chronic hot and cold wars are extreme indeed. But we will remember that 
the price level solution of 396 as of 1975 is an equilibrium solution for an 
essentially uncontrolled economy. The increase of 165 points on the index 
of the retail price of food between 1951 and 1975 is in no sense a predic- 
tion, and we would think that such an increase is unlikely to occur even 


* See footnote 11, page 215. 
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it chronic hot and cold wars are to be our lot for the next 25 years. The 
extreme character of this rise in the equilibrium level of food prices would 
militate against its occurrence. We would expect the federal government 
to take all types of action, direct and indirect, to reduce the inflationary 
pressures that would give rise to such a great increase in the price of 
food—a principal item in the cost-of-living. 

Unreal as these equilibrium price solutions may be in terms of what 
could happen, they do make two points abundantly clear: (1) the upward 
pressure on food prices would be tremendous in a continuous war climate, 
and controls designed to keep food prices from rising rapidly would need 
to be well conceived, firm, and persistent, and (2) the farmer would find 
the demand for his products strong, his prices relatively high, and his 
economic position very good. 

Food prices at retail and the prices received by farmers for food 
decline gently but persistently over the period 1951-75 in Situation I], 
Continuous Peacetime Prosperity. The nature of these equilibrium solu- 
tions suggests, for the situation under consideration, that, first, the aggre- 
gate supply of food might be expected to slowly outdistance aggregate 
demand in the long-run race between the two, and second, the real income 
position of food producers might be expected to deteriorate modestly. 
This analysis offers evidence that we may expect some pressure of food 
supplies on demand in the United States, if we are so fortunate as to 
avoid war on one hand and depression on the other, in the long-run future. 

This appraisal of peace, prosperity, and agriculture runs counter to the 
Malthusian overtones found in the leaflet “The 5th Plate.”’* Our analysis 
would seem to be moving in the same direction as agriculture itself during 
that brief period of normalcy, 1949 through the first half of 1950—namely 
toward surplusses. And, of course, when the terms of trade turn against 
agriculture, real incomes in agriculture deteriorate. This is what we wit- 
ness in the falling food price level solutions in Figure 2, where the general 
price level is assumed to be constant. 

One relationship mentioned in an early section of this paper was not 
incorporated into the operational system. We refer to the expectation that 
the proportion of income allocated to the purchase of food** will decrease 
through time as real incomes rise. Every careful cross-sectional budget 
study from the days of Engel to the Food Consumption Surveys of 1948 
conducted by the U.S. Dept. of Agriculture’® brings out this relationship. 


* The 5th Plate, U.S. Dept. of Agriculture, PA-191, December, 1951. 

” We refer here specifically to the quantity or value of food purchased, not to the 
additional services that may be acquired with that food (e.g., eating in restaurants, 
more processing per food item). 

* See the Commodity Summaries No. 1 through No. 11, U.S.D.A., August, 1949 
through April 1951. 
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The long range work of Colin Clark describes this dwindling proportion 
of a society’s efforts and expenditures devoted to food in terms of a move- 
ment away from primary industries (e.g., agriculture) to secondary indus- 
tries (e.g., manufacturing) and on to tertiary industries (e.g., service 
trades)” We conclude that, in a long-run analysis such as this one, the 
aggregate demand curve for food should be shifted to the right as per 
capita real incomes increase by some coefficient which becomes gradually 
smaller as incomes increase through time. Such a realistic treatment, if 
we had been able to develop a slowly contracting income shifter’* from 
historical data, would have had the effect of slowing down the movement 
of the demand curve to the right, hence further reducing the level of food 
prices in the equilibrium solutions for Situation II. In other words, we 
would conclude that the effect of the one important long-run force not 
considered in the operational system would be that of further dampening 
the long range outlook for food prices. This leads to an even greater skep- 
ticism of the implied fear of food shortages for the United States to be 
found in The 5th Plate argument, except in the case of all out war. There is 
never enough food in wartime. 

One further qualification needs to be made at this time with respect to 
the foregoing equilibrium price level solutions, and this qualification has 
perhaps more serious implications for our analytical method than the 
point discussed above. After adjustments are made for quantities imported 
and exported, the above price level solutions are derived as if the United 
States were isolated from the rest of the world (i.e., the method presumes 
that all food prices are determined within the United States as the result 
of domestic forces). No problems arise with respect to this procedure for 
that broad category of commodities whose prices are in fact “made” in the 
domestic market. But there are some important exceptions—notably 
wheat, fats and oils and sugar; prices of these commodities tend to be 
“made” in world markets. Now where the world food situation is such, 
perhaps critically short, perhaps exasperatingly long, the world price of 
these exportables will tend to fluctuate more than the comparable domes- 
tic model (e.g., Situation II) would dicate. Thus the food price level in the 
United States may fluctuate more in fact than the above price solutions 
would suggest. 

The down turn in farm prices in United States over the past winter ap- 
pears to be just such a case. Prices of exportable commodities, and close 
substitutes of those commodities, in the United States have fallen by more 


" The Conditions of Economic Progress, Macmillan & Co. Ltd., London, 1940. 

* Instead, we developed a constant income shifter of the demand curve for the 
high level years 1947 through 1952 in an effort to obtain a reasonable relationship 
between changes in the amount of income received and the proportion of that income 
allocated to food. 
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than the domestic model (i.e., Situation I) would suggest by reason of the 
“improved” world supply situation. We might generalize as follows: the 
intensification of war and war efforts throughout the world with the 
attendant premiums on food stocks has the influence of driving food 
price levels in the United States higher than those indicated in oy 
models, whereas the intensification of peace and peaceful pursuit with the 
attendant growing supplies has just the opposite influence. 

Like the hot and cold war situation, the implications, to food producers, 
of a serious depression are obvious—so obvious that we would not expect 
the equilibrium price level solutions that we found for Situation III to 
ever exist in fact. The extreme nature of the price level decline in Situa- 
tion III suggests: (1) that measures would be instituted to combat this 
break in prices, but (2) that those measures would need to be intelligently 
conceived and executed with courage and strength of purpose if they were 
to prevail. 


Summary 


This analysis indicates that the current concern over possible food short- 
ages for the long-run in the United States is unfounded, except under 
conditions of continued war or threat of war. The gently falling food price 
level isolated under Situation II would indicate a modest pressure of food 
supplies on demand, given continued peacetime prosperity. The severe in- 
elasticity of the aggregate demand for, and aggregate supply of food gives 
rise to wide price fluctuations as the general economic:climate moves from 
that of war to depression. Once again, the inherent and extreme price 
instability of agriculture is called to mind. 
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SOME ECONOMIC IMPLICATIONS OF INPUT-OUTPUT 
RELATIONSHIPS IN FRYER PRODUCTION® 


E. L. Baum Anp H. G. WaLxkup 


Department of Agricultural Economics 
The State College of Washington 


Introduction 


OULTRY meat enterprises considered in isolation from comple- 
eaten, supplementary, and/or resource competing farm enterprises 
(including previous and subsequent lots of fryers) offer a comparatively 
simple vehicle for studying some techniques for determining appropriate 
input-output relationships and related feed utilization problems. The 
input-output relationships which are to be considered here contribute to 
the understanding of practical management decision-making in which 
attempts are being made to maximize profits within the imposed con- 
straints of imperfect physio-technological knowledge (in this case, the 
single-enterprise firm producing a single product from a single variable 
factor, given any physical plant). 

Under usual commercial operating conditions, the manager starts the 
production period at the time he purchases a lot of day-old chicks of a 
suitable meat-producing strain of males, females, or straight-run (un- 
sexed). The selection of the chicks is one of the more important decisions 
made by the manager of the fryer enterprise. The chicks are in fact the 
focus around which all the physically involved management decisions are 
made. Each chick embodies a bundle of biological attributes, varying 
about some modal condition. 

The particular attributes desired in the meat strain are those which 
contribute to a high physical efficiency in the transformation of productive 
factors into high quality meat, desirable feathering characteristics, and 
the like. Under the current conditions of commercial operation, it is impor- 


tant that these attributes be rather uniformly distributed among the indi- 
vidual birds. 


Input-Output Considerations 


The nature of the enterprise is intimately linked to the biological attri- 
butes of the fowl. The life processes of the individual birds must be main- 
tained within certain allowable environmental limits. The life-supporting 
resource matrix is composed of both fixed and variable resources, each of 
which varies in importance with environmental conditions and the 
physiological age of the bird. 


* Scientific Paper No. 1184. Washington Agricultural Experiment Stations, Pullman. 
Project No. 819. 
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The input-output relationships with which we will be concerned in 
attempting to demonstrate the economizing techniques of the poultryman 
are those with which he is confronted under his unique conditions. These 
pertain to the use of feed in the production of fryers. We are interested in 
developing the rationale which may be employed by any poultry meat 
producer for any given lot of fryers, rather than the problem of estimating 
parameters for a population of poultry enterprises. Production functions, 
linear in logarithms, derived from cross sectional studies (e.g., farm busi- 
ness records) do not adequately provide the entrepreneur with relation. 
ships constructive to the profit determination, decision-making process for 
any given lot of fryers. Each lot is unique. Once committed to a lot of birds 
and a fixed plant, the only important factor of production that the entre. 
preneur may vary is feed—and that only gradually through time. 

The general form of the input-output relationships operative under 
given combinations of technically fixed environment-producing resources, 
indicates a unique relationship between feed inputs and live weight out- 
puts. This relationship takes the form of a single-valued, monotonically 
increasing function. The ordinate of the function may begin at some 
positive value only after a large proportion of the total input of feed is 
applied, or it may begin at some positive value for zero inputs of feed. The 
former type of function is characterized by those enterprises in which 
some maintenance need is satisfied by a portion of the variable input, in 
which case no product can be generated until the maintenance require- 
ment is satisfied. The latter is characterized by those enterprises in which 
some positive amount of the product has been introduced into the produc- 
tion picture as a fixed element (weight of day-old chick). 

These two types of physical relationships in poultry enterprises may be 
further characterized with respect to time. Those that involve some main- 
tenance prior to production, and the relative levels of output—depending 
upon the intensity of factor application—may be more accurately under- 
stood as an intra-temporal relationship. The input-output curve beginning 
at some positive value (X = 0) may be more adequately interpreted as in- 
ter-temporal. Admittedly, in either case, changes in the total product are 
manifested over time, but the management decision relative to the quan- 
tity of inputs (feed) results in an instantaneous intensity of factor applica- 
tion in the former case. The intra-temporal input-output relationship is 
the result of existing efficiency complexes in the fryers, while the inter- 
temporal relationship results in part from their momentarily existing eff- 
ciency complexes, from attempts to economize relative to the intra- 
temporal relationships, and from changes in their efficiency complexes 
through time. 
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Fic. 1.—INTRA-TEMPORAL INPUT-OUTPUT RELATIONSHIPS IN FRYER PRODUCTION." 


*The average weights of birds at the four stages of growth are estimated as follows: 
3-week old fryers = 0.439 pound; 6-week old fryers = 1.362 pounds; 9-week old 
fryers = 2.461 pounds; 12-week old fryers = 3.424 pounds. Feed maintenance re- 
quirements in pounds were determined as follows: log y = log 0.09 + 0.7 log W; in 
which y = pounds of feed for maintenance, and W = live weight of the fryer. 


Intra-temporal Input-Output Relationships 


The maintenance requirement of the fryer satisfies the needs of basic 
metabolism, exercising energy, and the energy requirements for the diges- 
tion of food. Approximately 85 per cent of the maintenance energy is 
required for basal metabolism which increases as the 0.7 power of the 
body weight. Exercise metabolism, however, increases in a direct propor- 
tion to the body weight. But as the bird becomes heavier it tends to 
exercise less frequently, so in effect the exercise metabolism also tends to 
increase as the 0.7 power of the body weight.? Conceptually then, the 
intra-temporal relationships will tend to increase and then decrease as the 
age of the fryer advances (Fig. 1). 


‘This section is based on experimentation closely related to this general subject 
but not a designed to verify our hypothesis concerning intra-temporal input- 
output relationships in fryer production. 

*Samuel Brody, Bioenergetrics and Growth, Reinhold Publishing Corporation, 
1945, p. 470. 
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As the bird gains additional weight and size, the requirements for 
maintenance increase from X, to X,. Quantities of feed fed daily in excess 
of the maintenance requirements make possible the accumulation of body 
weight, as indicated by the functions from f, to f,.* Since so much empha- 
sis is placed on daily rate of gain in fryer feeding operations, the nature 
of these functional values is important in determining the appropriateness 
of this emphasis.* The most economical level of feeding will depend upon 
the nature of the intra-temporal relationship, and possibly the ratio of the 
expected price of the marketed product to the feed cost. The usual price 
ratios of fryers to feed appear to be high enough (approximately 5 to 1) 
so that no economizing problem is involved when the birds are 8 or 6 
weeks old, as indicated by f, and f,, respectively. It would be most proftt- 
able then to feed the birds all they would eat at these stages of develop. 
ment. However, as the fryers approach 9 or 12 weeks of age (as indicated 
by f, and f,, respectively) it would be most economical to feed less than 
the maximum which the birds would consume. If it is most economical to 
feed at less than “full-feed,” some difficulty may attend the entrepreneurs 
attempt to employ this information effectively, since fryers are universally 
fed on a communal basis. Hence, the larger more aggressive birds would 
tend to get “full-feed,” while some of the birds in the lot would get appre- 
ciably less than would be desirable. This undesired effect might be parti- 
ally reduced by feeding rations of lower nutrient concentration, but this 
might reduce the economies associated with large quantity production of 
a uniform commercial fryer feed. 


Inter-temporal Input-Output Relationships 


The inter-temporal input-output relationship of any lot of fryers pro- 
vides one of the most useful mechanisms contributing to feed economizing 
by management. Since this relationship, and managerial decisions relating 
to it, occurs through time, decisions may be made and the results em- 
ployed without resort to any technique of experimentation involving 
what might have been (except insofar as what might have been concerns 
price or physical relations of inputs to outputs after the fryers have been 
sold). The entrepreneur is concerned with the problem of determining the 
input-output relationship for his particular lot of fryers within desired 
confidence limits. 

The production functions may be determined with respect to feed 


* fi, . . ., f* represent instantaneous feed conversion relationships for increasing bird 
weights. X, . . ., X‘ in Figure 1 represent birds of increasing weights and their main- 
tenance requirements. 

*H. W. Titus, M. A. Jull, and W. A. Hendricks, “Growth of Chickens as a Function 
of Freed Consumption,” Journal of Agricultural Research, Vol. 48, No. 9, May 1, 1934, 
pp. 830-833, 
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inputs through random sampling (n < 0.05) of individual bird weights 
and imposing the assumption of an average feed consumption per bird 
and normality of population weight distribution. Sample size is deter- 
mined by (a) size of the lot of birds, (b) allowable deviation, (c) individual 
bird weight variance of the lot, and (d) the desired probability level of 
significance. The over-all objective is to select a sample of birds such that 


the sample estimator (X) of the population parameter () will have a 
limiting variance smaller than any other estimate of (y). It may be 
assumed that the distribution of individual bird weights is approximately 
normal, although it may be a slightly truncated normal distribution. Trun- 
cation occurs because the aggressive manager constantly culls slow grow- 
ing and sickly birds, but ordinarily does not separate from the remainder 
of the flock the very rapidly growing birds. As a result, the truncation 
occurs on the lower end of the weight distribution, causing an unequal 
variance plus and minus the population parameter (»). Weight variability 
among birds in any lot tends to increase at an increasing rate as the aver- 
age weight of the birds in the flock increases. This probably results be- 
cause of the various efficiency complexes among birds which result in 
some birds reaching a relatively heavier weight at an earlier age than 
other birds in the same lot. 

The inter-temporal input-output curve takes the modified exponential 
form 


(1) W = M—Ae™ 


where W represents the total weight of the fryer when x units of feed are 
applied; M represents the limit approached by W as x increases indefi- 
nitely; A represents the theoretical maximum increase in weight obtain- 
able by increasing x indefinitely; and e~ is equal to the inverse ratio of the 
gains in live weight resulting from any two successive units of feed con- 
sumed. The value of e* depends on the size of unit in which x is meas- 
ured, on the nature of the variable factor, and on the environmental con- 
ditions of growth. 

The marginal physical productivity of feed in this case is obtained from 
equation (1) by differentiation, yielding 


dW = KAe™ 


(2) 
dx 


Equation (2) representing the physical efficiency of successive incremental 
inputs of feed decreases in a geometric progression. The magnitude of 
this decrease is determined by e~. 

The approximate values for the three parameters in the functional 
equation may be determined provided the gains of the birds for unit 
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increments of feed consumed are known.° After obtaining the approximate 
values of M, A and K, the following adjustment equation is employed to 
determine corrections to be made to the approximate values of the 
parameters: 


aW Ww-w, 
(3) pt a+ K = 
W,oM, W,2A, W,eK, W, 
in which =]; = —e “or; = XA,e**; 
oM, oA, oK, 


and p», «, and x are corrections to be made to M,, A,, and K, which are 
approximations previously obtained of the constants M, A, and K; W and 
W. are the observed and calculated live weights. The corrected values 
of M, A, and K are readjusted until the corrections become negligible. 
Equation (3) reduces the sum of squares of the relative residuals to a mini- 


* The following method of approximating the functional parameters yields a value 
of M which makes the values o log (M — W) lie most nearly along a straight line 


when plotted against corresponding feed inputs (X) as abscissae. The differential form 
of 


(1) W = M — Ae™ may be written 
dw 


If finite increments are substituted for the infinitesimals of (2) the working equation 
becomes — = B — nW, in which the ratio, = represents the gain in liveweight 
A A 


per unit of feed consumed over a short interval of time. W represents the average live- 

\ iy of the fryer during this short interval of time, calculated by adding one-half of 

the liveweights at the beginning and at the end of the particular interval. The values 
AW 

of the ratio, _ for consecutive intervals of time lie along a straight line when 
A 


plotted against the corresponding values of W as abscissae. Hence, a simple linear 
equation (y = a + bX) may be easily fitted tu such a set of data by the method of 
least squares. The slope of the fitted line is —n. The intercept of the line on the axis 


AW 
of coordinates is B since when W = O, —_ = B the intercept of the line on the axis 
A 


AW 
of abscissae gives the mature weight of the fryer, since when —— =O, nW =B; or 


B 
W =-—, or M. The value of A in (1) may be calculated by subtracting the initial 
n 


weight of the chick from the mature weight of the fryer (M). The values of B (nW) 
represent the efficiency of feed for growth. Cf. W. A. Hendricks, Science, Vol. 74, 
September, 1931, pp. 290-291. 
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mum. In order to estimate a population parameter () from week to week 
as the birds grow older and increase in weight within specified confidence 
limits, the number of the birds in each sample becomes an increasing 
function of the flock average weight because of increasing variability. 

Since the birds are fed on a communal basis, no accurate data are avail- 
able with respect to the particular quantity of feed consumed by each 
bird in a sample. On an a priori basis, it is plausible to assume that the 
individual bird weights in the sample (and in the whole lot) are to a 
large degree a function of the feed consumed. The standard error of the 
mean production curve of the birds in the flock is greater than that which 
actually exists (Fig. 2). 


i T T T 7 T 


standard error of 
input.output curve 


LIVE WEIGHT OF FRYERS (POUNDS) 
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Fic. 2.—REINTERPRETATION OF INPUT-OUTPUT COORDINATES FOR 
INDIVIDUAL BIRDS WITHIN A LOT. 


Although m and n are plotted in relation to an average feed consump- 
tion, they ought to be plotted at m, and n,, respectively, relative to a more 
realistic feed consumption by individual birds. The coordinates of indi- 
vidual birds should cluster around 0 in an elliptical fashion with de- 
creasing orders of concentration radiating from 0. The scatter of coordi- 
nates, however, should not lie symmetrically in vertical and horizontal 
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planes, but should be in a somewhat elongated, modified elliptical fashion 
—diagonally upward to the right and downward to the left from 0, If 
each coordinate were traceable under commercial operating conditions, 
then each bird’s production period could be terminated relative to its 
own input-output curve. This practice may be carried on economically in 
the production of large animals but, due to the economies of scale of mass 
production techniques (involving communal feeding), economizing should 
be accomplished on a flock basis in fryer enterprises. 

Insofar as managerial decisions relative to the appropriate weight at 
which a lot of fryers should be marketed may be made on a “flock-run” 
basis, the coordinates determined on an average bird weight average feed 
consumption basis is sufficient. Frequently, however, growers follow a 
practice of “topping-out” each lot of fryers, i.e., they select the heavier 
birds out of the flock (those over 3.0 pounds) when approximately one-half 
of the birds in the lot weigh in excess of 3.0 pounds. The heavier birds, 
however, would undoubtedly eat more on the average than all birds in 
the lot. So an input-output relationship for either the large or small-sized 
birds relative to an average feed consumption would indicate an incorrect 
relationship. As a result, producers who attempt to “top-out” a lot of 
fryers cannot be certain of the nature of the particular input-output rela- 
tion with which they are attempting to economize. 


Input-Output Relationships as a Guide to Profit Determination 


The product and factor markets confronting the individual manager 
approaches a perfect market. Proceeding on the assumption that fixed 
factors have been employed in such a manner that their marginal physical 
productivity is proportional to their prices, the variable factor (feed) 
should be added until its marginal revenue product equals the price of 
feed. However, restraints, e.g., indivisibility of certain factors, inflexibility 
of factor combination or recombination, technological and price uncer- 
tainty on both the factor and product side, and imperfections in the 
knowledge of the estimated input-output curve applicable to a unique 
enterprise, operate to reduce the manager's effectiveness in achieving an 
unconstrained level of net revenue. 

The most economical level of production may be determined after the 
physical input-output curve is partially established and the prices of the 
variable factor and the product are estimated. Production should proceed 
to the point (if attainable) where the derivative of the input-output equa- 
tion is equal to the price ratio of input to output. This condition may be 


dw P, 
represented by P= = i It may be conveniently developed by utilizing 
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the physical input-output curve and a value-equating line drawn from 
the origin and sloping upward to the right in accordance with the particu- 
lar ratio. A parallel from the value-equating line tangent to the total 
product curve indicates the optimum level of output and the physical 

roduct above the quantity of output required to cover the variable input 
costs. If it is desired to inject various elements of fixed factor costs into the 
graphic presentation, a new value equating line parallel to, but above, 
the one passing through the origin may be constructed. The magnitude of 
the difference between the corresponding ordinal values is determined by 
the quantity of product, at the price under consideration, required to 
cover the fixed cost. The value-equating line (y = a+ b X) increases at 
a constant rate because the price paid for the live fryer is constant regard- 
less of the average weight of the lot of birds (within the 2% to 4 pound 
range). 

Price-Ratio Considerations 

As the production period advances, a relative change in the cost of feed 
will have a much smaller impact on the net returns to the enterprise than 
a similar change in the price of fryers (Fig. 3). Similarly at equal bird- 
weights, feed-price ratios will result in different profit levels, depending 
upon the components of the ratios and the magnitude of the fixed costs. 

The economizing process is demonstrated in Figures 3A and 3B, relative 
toa live weight-feed price ratio of 5 to 1 during the period of feeding from 
0 to 6.9 pounds. Beyond the 6.9 pound level of feed input, the live weight- 
feed price ratio changes to 4 to 1. This change in the live weight-feed price 
ratio results from (1) an increase in the price per pound of feed with the 
price per pound of fryer remaining constant (Fig. 3A), or (2) from a reduc- 
tion in the price per pound of fryer with the price per pound of feed 
remaining constant (Fig. 3B). The optimum level of feed input at the time 
the production period should be terminated is reduced from 9.2 pounds to 
6.9 pounds in both cases. Although the two cases are representative of 
equal live weight-feed price ratios throughout the production period, the 
impact on net revenue is much greater in the latter than in the former 
case, ie., net revenue remains positive in the former case and becomes 
negative in the latter. 


Innovations 


Variable Factors—High Energy Rations and Antibiotics—The impact 
of the high energy rations, antibiotics has been significant because they 
have increased the marginal physical productivity of the feed. These in- 
novations essentially increase the values of the input-output equation 
parameters, M, A, and K, discussed above. 

The economic problem is the determination of the economic feasibility 
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of adopting a particular innovation—i.e., does the added expense yield a 
greater net revenue at the margin? Diagrammatically, the analysis should 
determine whether the gradient of the total product curve is increased 
relatively more than the gradient of the value-equating line at any given 
feed input (X;). If this result does occur, it would mean that, cet. par., the 
adoption of the innovation would result in a greater net revenue (Fig. 4). 
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Fic. 4.—-NET REVENUE AS AFFECTED BY THE ADOPTION OF AN ANTIBIOTIC 
ADDED TO A HIGH ENERGY RATION." 


* Comparative technical input-output data (high energy vs. high energy plus an 
antibiotic) furnished by the Poultry Science Department of the State College of Wash- 


ington. 
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In each case, the adoption of the innovation resulted in a highly sig- 
nificant (P< 0.01) increase in the total product for a given amount of 
feed inputs. Similar results have been found under commercial operatin 
conditions—fryers now attain an average of 3 pounds of live weight from 
9 to 10 weeks of age instead of 12 to 13 weeks of age. 

Fixed Factors—Equipment, Buildings, and Chicks—Innovations jn 
equipment and buildings are important to the manager because they in- 
fluence the magnitude of the parameters of the input-output equation. 
The adoption of these types of innovations may be of a cost decreasing 
or cost increasing nature. For example, the adoption of an automatic 
feeder may be cost decreasing on a large scale enterprise previously using 
a large amount of labor. However, if similar equipment were adopted on 
a small scale enterprise, it might increase fixed costs to the point where 
net revenue may be zero or negative. Prior to adoption, the effect on the 
cost-revenue relationship should be fully studied to determine its eco- 
nomic advantage or disadvantage, because these innovations tend to 
increase the magnitude of the total product curve (or total revenue) as 
well as the cost curve. 

A possible constraint that may inhibit the adoption of a capital in- 
creasing innovation may be the desired liquidity preference position of 
the entrepreneur. The high risk nature of the fryer industry, resulting 
from technical and price uncertainty, forces the prudent entrepreneur to 
maintain a working liquid reserve. Therefore, the management may be 
satisfied with a net revenue that is less than the maximum net revenue 
under unconstrained conditions. This condition may force fryer growers 
to construct less costly buildings, thereby decreasing the level of the 
total cost schedule and possibly the level of the total revenue schedule. 
Another condition may reveal that the use of low cost buildings may 
lower the total revenue schedule and increase the total cost schedule 
through greater mortality, disease, and repairs. This is in effect the cost 
of insuring against uncertainty through less investment in assets which 
would necessarily be fixed over a greater number of production periods. 

Management is faced with the alternatives of purchasing chicks of vary- 
ing efficiency complexes. These are associated with various strains, breeds, 
sexes, and crosses. Usually price is directly associated with the chicks hav- 
ing the more desirable qualities, e.g., high feed-meat conversion ability, 
less variability in growth of birds within a lot, desirable feathering char- 
acteristics, less flightiness, and the like. The problem then arises as to the 
desirability of purchasing the chicks with greater or less of the inherent 
desirable characteristics. This economic problem is resolved by comparing 
influences of the bird qualities on the net revenue schedule. If the effi- 
cency complex is not uniformly distributed among chicks in a lot, the 
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grower may be penalized for excessive variability in fryer weights at 
marketing time through a lower average price than other growers receive. 
Hence, the distribution of efficiences as well as the average efficiency of a 
lot must be considered when purchasing day-old chicks. A newly de- 
veloped hybrid which displays high average efficiency may not warrant 
an increased price per chick if the efficiency attribute is not uniformly dis- 
tributed among the chicks. 
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PRICES AS INDICATIVE OF COMPETITION AMONG 
RETAIL FOOD STORES* 


KENNETH D. NADEN AND GEORGE A. JACKSON, JR.** 
University of California, Los Angeles 


OMPETITION among retail food stories is a complex and dynamic 
phenomenon. Assessing this competition requires a study of both 
price and non-price factors. The price aspect is complicated by the large 
number of items usually carried’ and the interrelationships of demand 
among many of them. Among the non-price factors is the unlimited op- 
portunity for product differentiation in terms of location, brands carried, 
services offered, the personality of the manager, the layout, decorations, 
and atmosphere of each store. 

There is a need for a better understanding of retailing functions and 
the kind of competition retail stores face and create. The margin taken 
by retailing is usually larger than that of any other single marketing 
agency. This margin is to some extent determined by the level of competi- 
tion existing in specific markets, yet there is little data, or few studies, 
available to assist in judging that competition. 

The object of this paper is to evaluate the use of uniform prices among 
outlets in a market as a means of judging the level of competition existing 
and to relate the implications to merchandising and marketing research. 
It will be shown why retail prices are more variable than prices for the 
entire market baskets offered by retail stores, and why such retail prices 
are more variable than wholesale prices. It is hypothesized that because of 
institutional factors, competition for one item is much more restricted in 
multiple-product markets than in single-product markets. Farm and 
wholesale markets are usually single-product markets whereas retail 
markets are usually multiple-product markets. Hence the characteristics 
and objectives of the buyers in these two types of markets may be quite 
different. Retail food stores are the most important type of multiple- 
product market in which each commodity is considered as part of a group 
rather than individually. 


* This paper is part of a report made in cooperation with the Bureau of Agricultural 
Economics and the Production & Marketing Administration, USDA, and the Western 
Regional Poultry Marketing Committee. The research on which this report is based 
was made possible by funds provided partly by the Research and Marketing Act of 
1946. 

** Also Cooperative Agent, Bureau of Agricultural Economics, USDA. 

* Super markets in Los Angeles carried about 3,500 separate items at the time of 
this study. 
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Marshall commented on prices in retail as compared to wholesale 
markets in the following words: 


A man may not trouble himself much about small retail purchases: he may 
ive half-a-crown for a packet of paper in one shop which he could have got 
“ two shillings in another. But it is otherwise with wholesale prices. A manu- 
facturer cannot sell a ream of paper for six shillings while his neighbor is 
selling it at five. For those whose business it is to deal in paper know almost 
exactly the lowest price at which it can be bought, and will not pay more 
than this. The manufacturer has to sell at about the market price, that is 
at about the price at which other manufacturers are selling at the same time.” 


Perfect Competition Among Retail Food Stores 


Uniform prices for a given commodity among different outlets in the 
same market has been considered as one of the most important results of 
perfect competition. This situation has been expressed as the Law of One 
Price.* 

The concept of a perfect market is frequently used in marketing re- 
search as a model against which to measure the efficiency or performance 
of actual situations. Bressler has stated: “To be most useful, marketing 
research should be oriented with reference to some concept of an ideal 
or perfect market.” He suggests that the most useful concept to use is one 
which would characterize the results of an economy of perfect compe- 
tition. 

It is the application of this standard to retail prices of chicken meat 
found in a sample of retail stores in the Los Angeles market® which gave 
tise to consideration of the hypothesis developed in this paper. One of 
the most noticeable characteristics of the retail prices studied by the 
authors was their wide variation among different stores. This variation 
persisted even when prices were compared among stores offering the same 
type of service, in the same location, and for practically identical products. 
This variation was particularly noticeable in view of the almost 
unanimous opinion of economists and others that the level of competition 
among food stores in the Los Angeles market is quite high. Two questions 
immediately arose: (1) What significance do these price variations have 
for assessing the level of competition? and (2) Why do prices vary by 


* Principles of Economics, 8th Edition, The Macmillan Company, New York, Book 
V, p. 328, footnote 2. 

*“Within a given market, under conditions of pure and perfect competition, only 
one price can exist for a given commodity of a given quality at a given time.” 
F. L. Thomsen, Agricultural Marketing, New York, McGraw-Hill Book Co., 1951, 
p. 87. 

*R. G. Bressler, Jr., “Agricultural Marketing Research,” This Journal, Vol. XXXI, 
No. 1, Part 2, February, 1949, p. 552. 

*“Some Economic Aspects of Retailing Chicken Meat,” by Kenneth D. Naden 
and George A. Jackson, Jr., Report of the Western Regional Poultry Marketing Com- 
mittee, WM-7, California Agricultural Experiment Station Bulletin (in press). 
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different amounts in the different markets through which a commodity 
passes? This led to the development of the requirements for perfect 
competition at retail. 

The requirements for perfect competition have been given as follows:' 
(1) each economic unit is so small relative to the market that it exerts no 
perceptible influence on the prices of things it busy and sells; (2) prices 
and the mobility of resources are not restricted; and (3) all economic units 
possess complete information. Presumably these conditions apply to 
markets at all levels of the marketing channel. These conditions will result 
in price uniformity among outlets. However, the degree and extent to 
which they can exist are widely different at each level of marketing for 
any particular commodity. 

One of the reasons for this is that the scope of the concept “price” is 
different in different types of markets. In a single-product market, price 
can usually be taken to include only the one product involved. Uniformity 
of price among outlets for that commodity would tend to occur insofar 
as the requirements for competition are met. Many wholesale markets 
for farm products have a high degree of competition. In multiple-product 
markets, “price” may refer either to an individual item on the grocers 
shelf or to the composite price of all the goods he sells. Institutional condi- 
tions limiting competition at retail apply much more forcibly to individual 
items than to the sum of all the items offered by a store. The situation 
found among retail food stores in the Los Angeles market, which is de- 
scribed here, was that prices for an item varied widely among stores, but 
prices for the entire market basket offered by most stores of the same type 
were quite uniform. It is our purpose to show how institutional factors 
enter into the pricing of individual products in retail stores and create a 
complicated monopolistic and imperfectly competitive environment. 

Among the factors considered are changes in food retailing, social 
custom, immobilities, imperfect knowledge, joint demand, and imperfect 
imputation of retailing costs. 


Institutional Factors 


Growth of the super market—One of the outstanding changes in food 
retailing in the past twenty years has been the growing popularity of the 
super market as a retail store outlet. The number of stores in the United 
States classed as super markets has risen from practically none in 1930 
to over 13,000 in 1949. The volume of business done by these stores in 
1949 was about twenty-nine per cent of the total of all food sales.’ The 


*George J. Stigler, The Theory of Price, The Macmillan Company, New York, 
1946, p. 21. 

* Food Marketing, edited by Paul Sayres; McGraw-Hill Book Co., New York, 1950, 
p. 41. 
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main feature accounting for the popularity of the super market was the 
“one-stop” shopping feature. Super markets offered a wider variety of 
food items and more brands of each than in the traditional smaller store. 
An additional feature was the low price which generally prevailed due to 
the large volume of business and the economies of vertical integration. 

These features offered shoppers the opportunity to buy food items less 
frequently and in larger quantities on each visit to the store. This had the 
effect of concentrating food purchases in one store.* Such concentration 
focuses the attention of the shopper on the whole package or aggregate 
of goods and services offered by each store rather than on each individual 
product. 

The importance of a large number of items in super markets is illus- 
trated by the growth of non-food lines carried by super market food 
stores. According to a mailed questionnaire survey by the magazine 
Super Market Merchandising in 1947, thirty-nine non-food lines were 
carried by more than half the super markets contacted. Most of the re- 
spondents planned to add more lines.° 

Growth in number of automobiles—Coincidentally with the rise in 
popularity of the super market came an increase in number of auto- 
mobiles. Shoppers at super markets usually use an automobile. because 
of the larger size of the order with more infrequent buying. Most super 
markets recognize the need for using an automobile by their customers 
and arrange to have parking facilities available. One of the effects of this 
trend toward more automobile shopping is to concentrate attention on 
getting all the household items at one stop and increases the intensity of 
competition among stores which are now more easily reached by using 
the automobile. 

Joint demand for food products—The fact that the total utility to any 
individual can usually be raised by purchasing most of his food require- 
ments in one rather than several stores reveals a “jointness in demand”?® 


*“How We Shop for Groceries,” Food Staff Presentation No. 14, Batten, Barton, 
Durstine, and Osborne Advertising Agency, New York, 1950. This study of shopping 
habits of housewives showed that 69 per cent of the correspondents visited only one 
store in buying their “big” weekly order of groceries. 

*Richard M. Alt, “Competition Among Types of Retailers in Selling the Same 
Commodity,” Journal of Marketing, Vol. XIV: 3, October, 1949, p. 443. 

”The question has risen as to whether an increase in utility which creates the in- 
centive to buy many items at one store is a true case of joint demand. Joint demand 
isa term used to explain the increased utility which accompanies the use or consump- 
tion of two or more goods together rather than separately. It is a reflection of the 
complementarity of two or more goods. Joint demand is defined as a situation in which 
“an increase in the purchase of Good A results in an increase in demand for Good B.” 
An extreme case of complementarity is represented by the demand for right-foot and 
left-foot shoes. However, the dgree of complementarity may be lower and based on 
habit~such as that for bacon and eggs—rather than upon physical necessity. If it can 
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for food items which is significant to this problem. The significance lies jp 
the fact that joint demand for many food items is a strong factor in 
shifting the attention of shoppers from individual commodities to the 
aggregate offered by a store. 

The joint demand existing in purchasing many goods together rather 
than separately can be shown as follows. Assume Good A is offered only in 
Store 1 and Goods A and B are offered in Store 2. A shopper must have 
Good B so goes to Store 2 to get it. He also wants Good A and has an in- 
centive to buy it in Store 2 simply because of the spatial disutility in- 
volved in traveling to Store 1 to get it. Now assume that Good A is lower 
priced in Store 1 than in Store 2. The shopper now has a money value to 
weigh against the disutility of traveling to the second store. The amount 
of the price difference in an item between the two stores which can be 
maintained before causing the shopper to shift to Store 1 to get the 
lower priced good is a measure of the degree of complementarity and 
joint demand existing for these two goods. If consumers have less than 
full information about prices and quality of the many goods offered in 
different stores, the size of the price difference can be larger and can 
be maintained longer without loss of patronage. This explains that lack of 
full information can be and probably is an important cause of price 
variations for identical commodities among different outlets. But even 
with full information, joint demand constitutes an incentive to shoppers 
to concentrate their shopping and thereby shift their attention from indi- 
vidual commodities to the aggregate of goods offered. 


Retail Price Policies 


The conditions described in the preceding paragraphs permit retailers 
to develop an individual price policy for each store. This price policy 
operates at two levels—that of the aggregate of goods offered by the 
entire store, and that of individual commodities. At the store level, the 
minimum goal of the price policy is to yield an overall margin sufficient 
to keep the retailer in business. At the same time, another goal is to 
maximize profits by maintaining an over-all level of prices which is lower 
than his competitors in the same location offering approximately the same 
quality and variety of goods and the same service. 

The type of price policy which can be developed when the major 
emphasis of shoppers is on the aggregate of goods offered gives a store 
manager considerable opportunity to experiment, to adapt his prices to 
situations as they develop. The store manager may use discriminatory 
prices when desirable; he may price different cuts of meat so they move 


be shown that two or more goods of any kind are bought together because the utility 
to the shopper is increased by buying them together rather than separately, then joint 
demand exists. 
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with the proper speed; he may meet particular kinds of competition when 
they arise. Under this type of a price policy the products selected in each 
store for a high or a low markup may vary widely from store to store. 
Professor Alt has stated: 


There is no reason why any one item need be sold at any markup above that 
necessary to cover direct costs. In many cases merchants find it desirable to 
sell certain items at a short markup because they derive thereby a contribu- 
tion to net revenues over and above direct costs, which ccaiiivelion might 
otherwise be entirely lacking." 


Within the foregoing framework of pricing policies, there are many 
additional reasons and opportunities for variations in prices of individual 
commodities to arise. One important reason is the inability of retailers 
accurately to allocate costs of operation to the commodity to which they 
pertain. The use of a single principle such as floor space occupied or con- 
tribution to total sales is not applicable to all commodities since there is 
wide variation in value in proportion to bulk, in labor requirements, and 
in perishability of different goods. The result of this variation is that some 
goods are overpriced and some are underpriced, as compared to what 
they would be if they were the only product handled. Smith has com- 


mented on this situation in these words: 


The imperfect imputation of retail selling costs means that while the average 
of all prices covers the costs of the retailer, the consumer who buys goods 
of one kind will tend to subsidize (or be subsidized by) the consumer whose 
tastes lie in a slightly different direction. This result is not likely to be serious 
in a perfect market, although it is interesting to note that it can exist. 


The widespread use of loss leaders and price specials on weekends for 
certain items creates an opportunity for wide variation in prices among 
different outlets. The use of a loss leader in retail stores is based on the 
premise that shoppers attracted by the great saving in one item will come 
into the store and buy other items also. In this way the store will be able 
to recoup the losses on one item by profits on others. Since the items 
selected by each store for loss leaders or for advertising effort depend 
upon many factors (supply on hand, perishability, buying practices, size 
of operation, etc.), it follows that the price of any one item will differ 
among stores. 

Custom and habit regarding high-margin and low-margin items may 
also cause price variations among stores to arise. For instance, one store 
may have established the principle of applying a uniform percentage 
markup to all cuts of meat except those considered as a “price special.” 
Another may have the practice of applying one percentage markup to 
low-priced items and a higher percentage markup to high-priced items. 


* Alt, op. cit., p. 443. 
"Henry Smith, Retail Distribution, London, Oxford University Press, 1937, p. 29. 
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This is a form of discrimination which can be applied if the demand 
curves for these cuts among the patrons of this store are different, The 
success of such a practice will depend somewhat on the income classes 
of patrons or their personal tastes. Once such practices become estab. 
lished in a store they are likely to remain in effect, thereby contributing 
to the price variation among stores. The persistence of such customs js 
a reflection of the fact that the price differences caused by the custom 
are not of sufficient size to overcome the disutility of getting the item at 
the store where its price is the lowest. It may be stated again that ignor- 
ance of price and quality differences among stores may be responsible for 
some of the price differences which occur. But it is also true that with full 
information, price differences caused by the factors mentioned above 
could persist. 


Retail Chicken Prices 


During 1949 and 1950, the authors investigated several aspects of re- 
tailing chicken meat in the Los Angeles market.'* Data were collected 
from a stratified random sample of the retail food stores in the entire 
market. Price data were collected by personal observation of all fresh 
and frozen chicken displays during biweekly visits to the sixty-four stores 
in the sample. Price observations were made on the same day each week 
so that daily changes did not affect the results. 

Both before and after taking account of differences in price due to 
differences in quality (all displays were graded by USDA standards), a 
notable characteristic of the prices of each class and form of chicken 
meat was their wide variation among stores (when compared to the 
standard of a single price usually expected under perfect competition). 
The retail chicken prices presented in this section illustrate the hypothesis 
of this paper and are consistent with it. 

The variations in retail prices were greater for the high-priced items 
than for the low-priced, and greater for the fresh chicken products than 
for the frozen type (Table 1). The typical standard deviation about the 
average price of dressed fryers (the product of greatest volume) was 
eight cents per pound. For this product a range of sixteen cents per pound 
remained in effect most of the time and occasionally the difference be- 
tween the highest and the lowest price was thirty cents per pound. 

It should be noted that price variations of this order remained in effect 
for the entire year of the study even though average of weekly data for 
only five months are shown in Table 1. Thus the variation in data shown 
was not changing upward or downward but was a permanent character- 
istic of the retail market for these products. These variations remained in 
effect without significant trends in volume of sales developing. In other 


* Naden and Jackson, Op. cit. 


TA 


Wi 
W 
\ 
b 
ac 
Vi 
P 
t 
V 
ti 
C 
fe 
te 
V 
a 
i 
il 
a 
r 
i 


Prices AS INDICATIVE OF COMPETITION 243 


1. AVERAGE OF WEEKLY Prices anp Stanparp Deviation, CutckEN MEAT 
Propucts, ALL GRADES AND Branps, Los ANGELES Market, JunE-Octosmr, 1950 


Product Cents per Pound 

Fresh dressed: 

Fryers 59+8 

Roasters 65+9 

Heavy hens 51+8 

Light hens 41+4 
Fresh, Ready-to-cook: 

Fryers 78+7 

Roasters 82+10 

Hens 62+6 
Frozen, Ready-to-cook: 

Fryers 8647 

Roasters 86+10 

Hens | 78+8 


words, the stores in the sample which typically charged high prices for 
chicken were not losing volume of chicken sales during this period, nor 
were the stores typically charging low prices gaining volume of sales. 
Wide variations in weekly volume of sales did occur during this period, 
but they were due to temporary use of merchandising and promotional 
activities in the week of occurrence. 

The wide price variations at retail were in marked contrast to the price 
variations found at wholesale in the city. The Market News Service daily 
price report and many contacts with the processors and wholesalers reveal 
that the range in prices charged retailers for dressed chicken of any class 
was about four cents per pound. This variation was due partly to varia- 
tions in quality, but mainly to variations in non-price factors such as 
credit reputation of the buyer, volume purchased, bargaining power, past 
favors received, etc. The wholesale market for fresh chicken has a repu- 
tation for being intensely price conscious. 

The price variations shown in Table 1 were gross variations. They 
were due partly to differences in services offered by stores, partly to 
differences in size and type of store, and partly to differences in location 
as measured by rental paid in the area. These factors are the most obvious 
causes for differences in cost of store operation which might be reflected 
in price differences. After taking account of these cost factors, a wide 
range in prices among stores for each product remained. This remaining 
variation is attributable partly to lack of information and partly to 
immobility of consumers, but primarily to the conscious application of 
price policy by retailers. This price policy is possible because of the cost 
and disutility to consumers of minimizing the cash cost of their food 
requirements with the result that they concentrate their purchases of food 
in one or a few stores. 
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Tass 2. AVERAGE OF WEEKLY Prices AND THEIR STANDARD DEVIATION FoR CHICKEN Mrar 
Propucts, BY $1zE AND or Store, Los ANGELES Market, JANUARY-Manrcn, 1950 


Super Markets A Size B Size C Size 


Chain Indep. Chain | Indep. Indep. Indep, 


(cents per pound) 


Fresh Dressed: 
Fryers 54+6 55+7 59+9 5646 59+2 
Heavy hens 47+6 49+9 — 50+8 50+6 5845 
Light hens 38644 87+5 — 40+5 41+* 42+* 


Frozen, Cut-up: 
Fryers 81+6 81+6 81+5 82+5 
Hens W647 65+* 76+8 84+8 


* Indicates only three or less displays of this product carried in sample stores. 


Prices by size and type of store—Table 2 shows that when the sample 
stores were classified according to size (measured by gross sales) and 
type (whether chain or independent), price variations for each class and 
form of chicken meat remained high. Part of this price variation was 
caused by differences in quality of chicken carried by each store. An 
examination of the price-quality relationship existing in the city for these 


TABLE 3. AVERAGE OF WEEKLY RETAIL Prices AND THEIR STANDARD DEVIATION FOR 
CuickEN Meat Propucts, BY RENTAL AREAS, SELECTED WEEKs, 
Los ANGELES MARKET, 1950 


Rental Areas 


Classes of Chicken 
Upper Medium Lower 
cents per pound 
Fresh Dressed: 
Fryers 64+5 59+6 5747 
Heavy hens 54+10 47 +6 
Light hens — 40+4 39+4 


Fresh, cut-up: 
Fryers 83 +3 78+6 


Frozen, cut-up: 
Fryers 84+6 83 +7 86+4 


products showed that on the average, Grade A products sold for one to 
four cents per pound over Grade B products. However, there was such a 
wide variation and overlapping in prices for each grade that the influence 
of quality on the prices in Table 2 is not considered significant. 

Prices in different rental areas—Another factor to be considered in ex- 
plaining the price variations in Table 1 is rental or income area in which 
the store is located. Table 3 shows the price variations existing for each 
chicken product after grouping the sample stores according to the income 
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area in which each was located.'* The data show a wide range in prices 
exists. Since the different sizes and types of stores were distributed quite 
evenly throughout each income area, a further classification of prices by 
different sizes and type stores within each income area was not necessary. 

Some of the stores in the high income area were definitely service- and 
quality-conscious in their operations. They usually offered credit and 
delivery service, telephone order service, and clerk service. As a result, 
prices of all products in these stores were above average. The effect of 
quality differences on the prices shown in Table 3 is small because stores 
in each income area carried about the same quality of chicken. 

The primary importance of these three tables is that no matter how the 
prices of each chicken meat product were classified, a large variation 
occurred. A small portion of this variation is caused by differences in 
service offered, in quality of product, in size and type of store. The largest 
portion is caused by lack of knowledge of shoppers and by the conscious 
application of price policy by each retail store manager. 

Implications 

For Retailers—1. Under modern retailing conditions, where the focus of 
competition is shifting from each item to the aggregate of items offered 
by a store, the price of each item is more related to the demand for it 
than to its cost. Pricing is something of an art. There are few rules or 
principles available as a guide. It has been stated this way: 

Pricing is part of the art of merchandising. The most successful practitioners 
of this art usually find it difficult to formalize their thinking on price-making 
because intuitive judgment bulk large in pricing decisions. Moreover, the eco- 


nomic and psychological variables that influence a decision vary with the item 
and the particular conditions under which it must be sold.1® 


2. Profit maximization for the entire store becomes a complex matter. 
In view of the large number of variables making up the general appeal 
or drawing power of a store, the retailer faces this mathematical problem: 
how to maximize the over-all appeal of his store subject to the constraint 
that the total cost of a market basket of food of a given quality in his 
store has to be substantially identical (or give the appearance of identity) 
as the cost of the same market basket of food in closely competing stores. 
The effect of location and service stratification probably reduces the num- 
ber of close competitors to a low figure. In making the above calculation, 
each item of appeal in the entire store has to be scrutinized to see if it 
can be reduced in order to reduce the cost of the basket of food and at 


“The market which was included by this study was divided into three income 
areas according to average rental paid in 1940 (data from Census of Housing). 

*“Some Principles of Department Store Pricing,” by Q. Forrest Walker, Journal 
of Marketing, Vol. XIV, January, 1950, p. 529. 
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the same time to see if it can be increased in order to improve the appeal 
or standing of the entire store. Each aspect has to meet the followin 

marginal analysis: new products and services will be added up to the 
point where the addition to total returns to the store of the aggregate is 
equal to the increase in cost which it impels. The difficulty and complexity 
of this calculation is immediately apparent. 

3. The most profitable method of competing is to get shoppers into the 
store and convince them to return. The majority of shoppers buy most 
of their food needs in a single store.’* Once inside the store, they are to 
some extent, a captive audience. The question immediately arises as to 
which aspects or items of appeal are most decisive in getting shoppers 
attached to a store.’ Each store cannot be all things to all shoppers. It is 
probable that each shopper cannot comprehend and compare, even 
among a few stores, all the factors of appeal which have been considered 
here. One shopper may be vividly aware and conscious of prices, for 
instance, but be indifferent to store atmosphere. Another shopper may 
stress the variety of goods displayed, but still another shopper may be 
drawn by the general quality of goods offered. It is these variations in 
personality of shoppers which impart some of the high risk to retailing. 

4. More competition is in terms of comparison of different items within 
the same store than in the comparison of the same item in different stores. 
This follows from the increasing emphasis being placed on one-stop 
shopping. This means that promotional efforts to increase sales of one or 
a small group of items in a store will be compensated for by decreases in 


*S. C. Shull, and M. R. Godwin, “Consumer Shopping Habits,” Extension Bulletin 
No. 137, University of Maryland, College Park, June, 1950. 

“The primary factors which affect consumers’ decisions about the store to be 
visited are well known, but there is argument as to the relative importance of each. 
A study made by the California Consumers Relations Company (Reported in Western 
Family Preview, Spartan Edition, Vol. 20, No. 16, July 20, 1951, p. 16) showed the 
following distribution of reasons why a sample of consumers selected their favorite 
store: 


14.7% 
Variety of selection ...............-. 13.9% 
Courtesy-friendliness ................ 13.9% 
Quality merchandise ............... 10.1% 
Other (parking, fast checkers, service, 

5.1% 


Another study (Shull and Godwin, op. cit., pp. 5-7) showed that consumers rate these 
factors differently according to the class of food product under consideration. For in- 
stance, out of a sample of medium-income housewives in Baltimore in 1948, the 
factor of quality was listed as most important in their selection of a store for meats, 
the factor of convenience was rated highest in their selection of a store for canned 
foods and fruits and vegetables. The factor of quality was rated only fourth in im- 
portance in selection of a store for canned goods, but second in importance in selec- 
tion of a store for fruits and vegetables. : 
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sales of other products unless the promotional efforts serve to increase the 
purchases of regular customers or to bring new customers into the store. 

For Marketing Research-A number of problems and significant issues 
are raised immediately by the hypothesis that the main focus of competi- 
tion in the food retailing business is at the level of the whole store rather 
than at the level of each individual product. Among these are: 

1. The commodity approach to marketing research may be less useful 
than other methods of study. The reason for this is that after a commodity 
leaves the wholesaler, it loses much of its identity and becomes part of a 
package of goods and services. The commodity approach to marketing 
research follows a single commodity or group of related commodities 
from the producer to the consumer, analyzing the competition, costs of 
marketing, and relation to other commodities at each level. If a com- 
modity loses its identity at the retail level, this approach has then lost 
some of its value. 

2. Less emphasis should be placed on prices or margins of individual 
commodities as a measure of the level of competition at retail. Since 
prices among stores cannot be directly compared, some measure of the 
competition of whole store would be most useful. Such a measure would 
necessarily contain many non-price items such as location, services 
offered, variety of goods carried, and many other factors. Since many 
items like this cannot be directly compared, a measure such as profit rate 
on all items carried may be more satisfactory. 

3. The use of the term “retail market” for individual commodities needs 
to be reconsidered. A market is any group of buyers and sellers who are 
in close communication with each other. If these buyers and sellers at 
retail do not concern themselves with individual commodities but pri- 
marily with an aggregate of goods and services, the question arises as to 
whether this is a truly retail market for a single product. 

4, The reporting of retail prices for individual commodities in Market 
News Service reports would appear to be inadequate for determining 
what producers of that commodity should get. Many producers feel that 
the publication of retail prices for their commodities is information they 
can use in bargaining purposes. In a perfect market they should receive 
the retail price of a commodity less marketing costs. However, if institu- 
tional factors make high competition for individual items impossible, 
then producers should pay attention to competition in wholesale markets. 
Under modern conditions of retailing, the price paid for an individual 
commodity by consumers is not a guide as to whether the general price 
level for that commodity has changed, and therefore, whether more or 
less money for the producer is warranted." 


“For a statement of the viewpoint that retail margins of individual commodities 
should be closely related to retail costs for each commodity, see “Retail Market News 


-as an Aid to Marketing,” by K. J. McCallister, F. J. Poats, and Mary Winston Jones, 
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Summary 


It is the hypothesis of this article that price variations between identical 
items in retail food stores, which are closely related in the overall sense, 
are not inconsistent with a high level of competition for the store as q 
whole. The main reason for this is that a number of institutional factors 
restrict the expression of a high level of competition for individual items 
much more than for the aggregate of goods offered by a store. These 
factors such as immobility, social custom, absence of information, and 
other inconvenience costs serve to concentrate attention on the entire 
group of items as well as on individual items. By concentrating their 
purchases, the majority of consumers show that they prefer not to mini- 
mize cash costs of the family food requirements because of the effort and 
trouble of shopping most “efficiently.” Professor Grether has stated: 
Consumers, even when relatively well-informed, and thoroughly aware of the 
nature of the difficulties involved in efficient purchasing, may rationally prefer 
to pay a premium in order to obtain greater leisure or to offset the sheer effort 
and irksomeness of careful shopping, of making comparisons of prices and 


qualities, and of collecting and interpreting evidence to guide choice between 
commodities and vendors.?® 


Additional important reasons for the price variations found were the 
imperfect imputation of costs and the freedom of retailers to use their 
imagination and skill in exploiting demand for the many different 
products they carry. 

The main significance of this hypothesis for retailers is that they should 
focus their attention on the overall appeal of the entire offerings of their 
store as well as on individual items. The main significance for marketing 
research is that since buyers and sellers at retail do not think or operate 
exclusively in terms of individual commodities but to a large extent in 
terms of an aggregate of goods and services, it appears that the ordinary 
concept of a retail market for any single product has to be reconsidered. 


Marketing Research Report No. 19, Production and Marketing Administration, USDA, 
May, 1952, p. 3-11. 

*E. T. Grether, Price Control Under Fair Trade Legislation, New York, Oxford 
University Press, 1939, pp. 227-228. 
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FIFTY YEARS OF FARM RECORDS IN MINNESOTA 


GreorcEe A. Ponp 
University of Minnesota 


ARM management research in the United States has passed its 

fiftieth milestone. On January 1, 1902 W. M. Hays and Andrew Boss 
started some cost accounts on Minnesota farms. This was the first organ- 
ized continuing project in farm management research in the United 
States. It was also the first research project in the general field of agricul- 
tural economics in this country. 

Early interest in farm management and the events leading up to the 
inauguration of organized research work in the field have been ably re- 
viewed in earlier numbers of This Journal by Warren’ and Boss.’ This 
article will serve to supply some additional details of that history. It will 
be confined to the development of farm records as a research tool in a 
single state, pointing out the development and evolution of farm records 
as a source of basic data for farm management research over the past half 
century. It is written with the thought that a knowledge of past experi- 
ence may prove a useful guide to workers now developing programs of 
farm management research. It is also the hope of the author that other 
readers of This Journal, familiar with the history of farm records as a 
source of research data in other states, may be induced to contribute their 
observations and experiences as a basis for a more comprehensive ap- 
praisal of the place and most effective use of farm records in farm manage- 
ment research methodolgy. 

The early cost accounts at Minnesota represent the beginnings of an 
economic study of farm management that has been in continuous opera- 
tion ever since. It has not only formed the basis and backbone of the farm 
management research program in the Minnesota Agricultural Experiment 
Station, but has served as a pattern for similar studies elsewhere. The 
author wishes to outline the development and evolution of methodology 
in record keeping and analysis that has occurred, in this institution, to 
point out changes in the results secured and in methods of presenting 
them, and to make some general appraisal of the adaptations and limita- 
tions of the program. 


*G. F. Warren, “The Origin and Development of Farm Economics in the United 
States.” This Journal. January 1932. pp. 2-9. 

*Andrew Boss, “Forty Years of Farm Cost Accounting Records.” This Journal. 
February 1945. pp. 1-17. 
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Early Beginnings in Farm Record Research 


The cost accounting studies in Minnesota grew out of the interest of 
Hays and Boss, both agronomists, in crop rotations and their contribution 
to profits. This turned their attention to cost figures. Back in the nineties 
they had the dream of getting such cost figures from their experimental 
plots but after a trial, soon realized that costs, to be of any value, had to 
be based on actual farm operations. To get this information these investi- 
gators first had to sell the idea to farmers in selected communities, This 
they did so well that on January 1, 1902 groups of farmers in three type- 
of-farming areas in the state began supplying information to a fieldman 
who made daily visits to each farm. During the first two years attention 
was centered on crop costs. Complete labor records were obtained but no 
effort was made to allocate feed or other livestock costs. 

It soon became evident that crops records were inadequate for a full 
analysis of the farm business, so the records were broadened to include 
complete detailed records covering crops, livestock, personal, and house- 
hold, as well as farm, financial records. This necessitated cutting the num- 
ber of records one fieldman could supervise from 15 to 8. During the first 
two years, the fieldman obtained all the information directly from the 
farmer and posted and summarized it. With the expansion in 1904, he 
still visited each farm every day but sent his material to a central office at 
the Experiment Station to be posted and summarized. Arrangements were 
made to have the farmer keep his own financial and personal records. To 
induce him to do this it was necessary to pay him a small fee for his serv- 
ices. 


Widening the Scope of the Work 


As time went on, the farmers came to realize the value of the informa- 
tion obtained from their records. They were not only willing to forego 
remuneration for their part in supplying the information involved, but 
they were willing to keep most of the original records themselves. This 
made it possible for the fieldman to cut down the frequency of his visits 
and to cover more farms. The number of farms per fieldman was increased 
up to 25 or 30. In 1951 a part-time fieldman not only handled the field 
work for 33 farms but also did much of the office work on the records. 
Another change was in the number of years covered by a record project. 
In one of the three original areas, records were continued for sixteen 
years, in another eleven years, and in the third, nine years. Funds were 
not available to cover all important type-of-farming areas in the state with 
record projects. It was therefore decided to cut down the period that de- 
tailed or cost accounting records were kept in any area and rotate them 
about the state. By shortening the number of years of continuous records 
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in any one area to a period of from three to five years, it has been possible 
to secure a better balanced supply of farm management research informa- 
tion for the state as a whole. 

Another change, designed to increase the numbers covered by a farm 
record project and reduce the cost per farm, was made in 1928. A group 
of dairy farmers in southeastern Minnesota agreed to keep their own 
records with only occasional help and guidance from a fieldman. It was 
necessary to eliminate some detail to ease the burden on the farmer as 
well as to simplify office analysis. Labor records were dropped, and the 
individual farms were no longer mapped each year. This proved so satis- 
factory that by 1930 the number of farms in this study had increased to 
180. The withdrawal of federal funds from this expanded study at the 
end of 1930 threatened its discontinuance. However by this time the 
farmers had found the records and the analysis based on them so valua- 
ble that they subscribed the funds for their continuance. This study is now 
in its twenty-fifth year with the farmers paying the major share of the 
cost. A similar cooperative record service, set up in southwestern Minne- 
sota in 1940, is also in operation. The average annual fee paid by these 
groups varies from $45 to $50 per farm. These cooperative studies are 
mutually beneficial in that they provide the farmer and the experiment 
station wtih vital facts about the farm business at less cost than either 
could secure alone. The cost to the experiment station is no greater and 
probably somewhat less than that of obtaining the same quantity and 
quality of information by the survey method. 

Another variation was introduced in 1931 to simplify the record keeping 
and analysis and to make it possible to cover more farms with less super- 


TaBLe I. Farm Recorps Usep ror Researcn Purposes Per YEAR 
AND ToTAL BY Preriops, 1902-1951 


Regular Projects Special Projects 

Years Financial Financial Accounts Grand 

Covered Cost Accounts wy; th feed Without Total total 

Accounts (with feed snaeeiie feed per year 
records) records 

1902-03 45 _ — _ 45 90 
1904-17 25 25 343 
1920-27 44 44 348 
1928-30 23 159 _ _ 182 546 
1931-39 20 146 —_ 280 446 4,019 
1940-45 19 234 ant 197 450 3,300 
1946 0 320 _ 119 439 439 
1947-50 0 $21 878 _ 699 2,796 
1951 33 279 260 _ 572 572 
Average or total 24 113 35 77 249 12,453 
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vision and at less cost. Under this plan only part-time supervision was 
provided. Feed as well as labor records were eliminated. This plan sup. 
plied less detailed information, but it provided it at lower cost per farm 
and made it possible to include farmers with less ability as record keepers 
This was used largely in special studies of short duration and covering 
specific problem situations. 

A general summary of the farm records analyzed over the fifty year 
period is shown in Table 1. The three types of records, classified accord. 
ing to completeness, are shown separately: (1) detailed or cost accounts, 
(2) financial accounts with feed records, and (8) financial accounts with. 
out feed records. They are also classified into: (1) regular, continuing 
research studies and (2) special studies set up to study special situations 
and special problems of a more or less temporary nature. These latter 
include studies of such groups as beginning farmers, Rural Rehabilitation 
(now Farmers Home Administration) clients, and cooperators in soil con- 
servation and T.V.A. phosphate demonstration projects. A total of 12,453 
farm records were analyzed of which approximately 10% were detailed 
or cost account records. During the first twenty-six years only cost ac- 
counts were included. They were gradually relegated to a less important 
place in the farm record program and from 1946 through 1950 were 
eliminated entirely. However, the rapid and revolutionary changes in 
farm techniques, and especially in farm mechanization, that dominated 
the picture at that time rendered earlier labor, power, and machinery data 
obsolete. To provide the needed information, detailed labor reports were 
added to those records already being kept on a 10% sample of the farms 
included in the paid farm record projects in 1951. Thus the same informa- 
tion as available from the former cost account studies was secured at 
much lower cost since, as previously indicated, only part time field service 
was required, and the farmers served were bearing a substantial share of 
the cost. 


Early Publications of Results 


Changes in methods of analysis and in the amount and type of material 
published were even more numerous and more marked over the fifty 
year period than were changes in the type and organization of the record 
projects. The early publications were devoted primarily to the presenta- 
tion of monetary costs of producing corps meticulously computed by 
operations down to the fraction of a cent per acre.* * No costs in physical 
terms were presented. Some attention was given to the use of the data 


* W. M. Hays and E. C. Parker, Cost of Producing Farm Products. Minnesota Agr. 
Expt. Sta. Bul. 97. 1906. 

*E. C. Parker and T. P. Cooper, Cost of Producing Minnesota Farm Products, 
1902-1907. Minnesota Agr. Expt. Sta. Bul. 117. 1910. 
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presented in studying some of the management problems of a farmer. 
The second of these publications included a small amount of information 
on livestock costs including some physical input data.* In 1911, a bulletin 
on cost of producing dairy products was published.* In this there was 
considerable information on physical inputs and outputs in addition to 
monetary cost computations. Another crop cost bulletin of the same type 
as those mentioned above appeared in 1914.° Also, in 1916, two bulletins 
presenting in considerable detail labor requirements for crops and live- 
stock and the seasonal distribution of this labor were published.” * The 
same year a study of the cost of living on the record keeping farms was 
published and in 1918 another bulletin on cost of crop production.® *° 
This last mentioned crop cost study was similar to its predecessors except 
that the hours of man labor and of horse work were shown in physical 
quantities as well as in monetary terms. In the previous bulletins, man 
labor and horse work were combined into a single money item of labor 
cost. In all of these early publications the data presented were averages 
for the farms covered in any particular area and, usually, for the whole 
period of years covered by the study. No individual farm figures or ranges 
were shown. 


Types of Analysis and Publications Change 


A considerable shift in methods of analyzing and presenting the results 
of these farm record studies took place following 1920. Up to that time 
the farmers supplying the record data were given little analysis of their 
business, and the only form in which the public had access to the data 
was through the bulletins already mentioned. The emphasis shifted from 
monetary costs of production to physical quantities of goods and services 
used in the production of farm products. It is very difficult to make highly 
significant allocations of cost to individual enterprises and individual 
products. Furthermore, it is expensive and time consuming. Some approxi- 
mate allocations of costs were still made, but the major emphasis was on 
the presentation of data needed for farm planning and for studying 
specific farm problems. In other words, data for advanced planning 


*T. P. Cooper, The Cost of Producing Minnesota Dairy Products, 1904-1909. Minne- 
sota Agr. Expt. Sta. Bul. 124. 1911. 

*F. W. Peck, Cost of Producing Minnesota Farm Products, 1908-1912. Minnesota 
Agr. Expt. Sta. Bul. 145. 1914. 

"T. P. Cooper, F. W. Peck, and A. Boss, Labor Requirements of Crop Production. 
Minnesota Agr. Expt. Bul. 157. 1916. 

*A. Boss, F. W. Peck, and T. P. Cooper, Labor Requirements on Livestock. Min- 
nesota Agr. Expt. Sta. Bul. 161. 1916. 
, g Peck, Cost of Living on Minnesota Farms, 1905-1914. Minnesota Agr. Expt. 
ta. Bul. 162. 

"F. W. Peck, The Cost of Producing Minnesota Field Crops, 1913-1917. Minne- 
sota Agr. Expt. Sta. Bul. 179. 1918. 
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largely replaced historical cost allocations. Ranges of cost inputs rather 
than over-all averages were presented. More stress was placed on the 
farm business as a whole and less on breakdowns by enterprises. For the 
first time, earnings statements for the farms were published. These were 
presented in the form of ranges rather than merely as averages. Another 
change in publication policy was the shift to mimeographed reports 
issued each year instead of waiting to accumulate the data for a period of 
years. These reports provided a steady current flow of information for 
use by farmers in farm planning as well as for teaching and extension 
purposes and for general distribution. Not only was it possible to get out 
a much larger volume of data in this way, but it appeared promptly with 
out waiting for several year’s records to accumulate and then incurring the 
further delay involved in getting out a formal printed bulletin. 

In the early twenties, the substitution method of farm budgeting was 
developed as a research tool to determine the most effective combination 
of resources for a given farm situation. This method had been in use in 
teaching work by Hays, Boss, and others for some twenty-five years, but 
the first publication in which its development as a research device ap. 
peared was in 1923.1 This served as a pattern for a number of similar 
studies that followed and led to more stress on the presentation of farm 
record data in such a way as to be most useful for this type of analysis. 

Another type of analysis was developed with the simpler type of 
records started in 1928. Attention was shifted to an analysis of the factors 
affecting financial success of the farm business as a whole, and of the 
individual enterprises making up the farm business. The factor analysis 
was developed, and the results were presented in a series of printed bul- 
letins in addition to the annual reports.’*** Considerable attention 
was given to development and refinement of factor analysis as a research 
and extension tool. One interesting development of this project was a 
study of the human factor in farm management. Boss and others who had 
followed the farm records project closely became impressed with the fact 
that variations in farm income could not be wholly explained by variations 
in the farm and its organization. They reasoned that back of the farm lay 


''G. A. Pond and G. W. Tapp, A Study of Farm Organization in Southwestern 
Minnesota. Minnesota Agr. Expt. Sta. Bul. 205. 1923. 

“G. A. Pond, W. P. Ranney, and C. W. Crickman, Factors Causing Variations in 
Earnings Among Dairy Farmers in Southeastern Minnesota. Minnesota Agr. Expt 
Sta. Bul. 314. 1934. 

“T. R. Nodland and G. A. Pond, Managing the Dairy Herd for Greater Profits. 
Minnesota Agr. Expt. Sta. Bul. 378. 1944. 

“T. R. Nodland and G. A. Pond, Managing Hogs for Greater Returns. Minnesota 
Agr. Expt. Sta. Bul. 379. 1944. 

*T. R. Nodland and G. A. Pond, Managing Sheep for Greater Returns. Minnesota 
Agr. Expt. Sta. Bul. 382. 1945. 

*G. A. Pond, Why Farm Earnings Vary. Minnesota Agr. Expt. Sta. Bul. 386. 1949. 
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the farmer and the farm family and their personal interests, aptitudes, and 
abilities. This pioneer study of the human factor brought out some ve 
interesting and significant facts.‘’ It points to a long neglected field in 
which a combined investigation by the farm management researcher and 
the psychologist, promises to be a valuable contribution to our knowledge 
of what makes a farm business click. 


How the Results Were Presented and Used 


The results of these fifty years of farm records have furnished the main 
source of information for 28 experiment station bulletins, 2 technical bul- 
letins, 11 extension bulletins, 193 mimeographed reports (averaging 25 to 
30 pages each), a number of circulars and pamphlets, and a steady flow 
of articles in farm papers and current releases from the Agricultural Ex- 
periment Station. They have supplied a continuous flow of information 
on farm costs, farm returns, and the factors affecting farm financial suc- 
cess. They have provided information and illustrations for both resident 
and extension teaching. They provide the only data available in the state 
on the personal and household expenses of farm families. The latter are 
especially useful in planning farm programs and appraising the debt serv- 
icing capacity of a given farm set-up. Of the thousands of farm manage- 
ment questions that come to the experiment station, there are few to which 
these records projects do not contribute at least a part of the answer. 
They have also a more general use in matters of agricultural policy and 
programs for the farmer. During World War II they supplied valuable 
basic information in setting production goals and quotas, and, more re- 
cently, in planning production programs and outlook statements for the 
state. In preparing the Minnesota section of the recent nation-wide study 
of Agriculture’s Capacity to Produce they proved an exceedingly useful 
source of information. 


Continuity of Objectives and Supervision 


One significant feature of these fifty years of farm records was the high 
degree of continuity of direction and objectives that was maintained 
through the entire period. The project was primarily conceived in the 
versatile and highly imaginative mind of W. M. Hays and then translated 
into practical operation by the organizing genius of Andrew Boss. But 
Boss did not stop wth the organizational set-up; he continued in general 
charge as chief of the division in which the project was operated until 
1928. From then to 1935, when he retired as vice-director of the Minnesota 
Agricultural Experiment Station, he still rendered valuable advice and 


*W. W. Wilcox, A. Boss, and G. A. Pond, Relations of Variations in the Human 
Factor to Financial Returns in Farming. Minnesota Agr. Expt. Sta. Bul. 288. 1932. 
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suggestions to those in charge. Professor Boss was the major adviser jp 
the undergraduate work and the early graduate work of O. B. Jesness 
who has been chief of the division in which the farm records studies were 
administered since 1928. The four men who successively had immediate 
charge of the record work all had their graduate and undergraduate train. 
ing under Boss. These include E. C. Parker, later connected with the office 
of Grain and Forage Grading in the United States Department of Agri- 
culture; T. P. Cooper who recently retired as Dean and Director of the 
Kentucky Agricultural College and Experiment Station; F. W. Peck, now 
managing director of the Farm Foundation; and the author of this article. 
Each of the last three served for several years as assistant to his predeces. 
sor before assuming charge himself. Through these fifty years continuous 
cooperation in farm record research was maintained with the United 
States Department of Agriculture—first through the Bureau of Statistics, 
later through the Office of Farm Management, and more recently, through 
the Bureau of Agricultural Economics. Of the importance of this con- 
tinuity of direction and especially of the invaluable contributions of 
Andrew Boss, Henry C. Taylor in the late forties wrote as follows, 

“As a forty-five-year undertaking, carried on by a succession of men in 
immediate charge of the work, the results are impressive. They stand without an 
equal in the United States. While there were many changes in personnel, 
both in Washington and in Minnesota, one man—Andrew Boss—was the guidin 
spirit throughout the period. To him must be given special credit for the stable, 
steadfast, unacclaimed progress of the work through the years. One by one 
he chose competent men to carry forward this undertaking. Those in immediate 
charge of the work were always close to Andrew Boss, who inspired them and 
steadied their gait. Boss worked with Willet M. Hays in planning and organiz- 
ing the route method of gathering the facts from the farmers. Hays provided 
the vision and the driving force to begin the work; Boss’ steady hand and per- 
sistent purposefulness carried it through, maintained the high quality, and kept 
it in line with the initial objectives while at the same time directing it toward 
the new goals coming ever into view with the progress of the work.”1* 

Before attempting an appraisal of these fifty years of farm records it 
would be well to review the objectives as set forth in 1906 by Hays and 
Parker: 

Summary of Objects and Results 
Objects sought in collecting statistics of the business of farming 


1. To aid in making a study of the business of the farm that it may be 
systematically conducted under the best possible plans. 

2. To supply many hap. which the farmer rarely secures from his own 
business, as cost per acre of various labor operations, and cost of producing 
field crop products and livestock products. 

8. To determine the cost per hour of man labor and horse labor on farms. 


*O. B. Jesness et al. Andrew Boss, Pioneer and Builder. Webb Publishing Co. 
1950. page 71. 
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4. To determine the yearly values consumed in farm machinery, and the 
values consumed per acre for the various farm crops. 

5. To collect data on the feeding of farm animals as actually carried out and 
make comparisons of methods. 

6. To secure practical data concerning the profits from the different farm 
animals, and to devise simple methods of making records which will determine 
the value of each individual animal as a producer, and the breeding value of 
the blood of each animal used as a breeder. 

7. To keep the performance records of dairy cows, and show reasons for 
profit and loss on the individual animals. 

8. To secure the data necessary to supplement the records of experiments 
in crop rotation made by experiment stations, that the net profits from the 
various rotations may be compared. 

9. To determine and compare the net profits in various systems of present 
day agriculture. 

10. To assist the farmer to so organize his business that such arrangement of 
crops and livestock may be made as will give the largest net returns. 

11. To collect maps of actual surveys from many farms to be used in working 
out examples of reorganized field plans with systematic crop rotations. 

12. To assist in inaugurating simple systems of accounts for the farm busi- 
ness and the farm household. 

13. To secure data concerning the farm home, as the cost of living, the value 
of foods grown on the farm, and the cost of boarding hired help. 

14. To provide practical data to be used in schools, as consolidated rural 
schools, agricultural high schools, and agricultural colleges, in teaching the 
facts and principles of farm management. 

15. To aid in developing a literature on farm management, and a class of 
effective teachers, editors, and general writers; and to assist in overcoming the 
indifference to antiquated methods in farm management.’ 


Such an ambitious and comprehensive list of objectives at this early 
date is quite surprising, especially in view of the limited scope of material 
in the early publication. However, as time went on and methodology de- 
veloped most of the dreams of these early visionaries came true. 


Limitations of Farm Record Studies 


The discussion thus far may give the impression that the farm record 
studies as described constituted the entire program of farm management 
research in Minnesota. They were, however, supplemented from time to 
time with farm business analysis and enterprise surveys, enterprise ac- 
counts and other types of studies. Still, farm records probably play a more 
important role in this farm management research program than in any 
other state with the possible exception of Illinois. One of the limitations 
of farm record studies is the difficulty of getting a cross section or random 
sample of any group of farmers. The selection is based at least in part on 
the willingness of the individual farmer to keep records. This in turn 
tends to weight the study with a disproportionate share of more progres- 
sive and more successful farmers, and usually with those on larger farms 
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and who are more amply financed. The very fact that these men have 
their records and the advice and counsel of the fieldman results in most 
cases in improved management and increased earnings from year to year, 
Even though they may have been of only average or moderate abilj 
when selected they are not likely to remain that way. In the detailed or 
cost accounting studies this is not serious since they are primarily case 
studies. In the less detailed accounting studies this seiective factor is not 
as disturbing as might first seem since there is usually a sufficiently wide 
range of size, quality, practices, and managerial ability to make possible a 
useful analysis. After all the researcher is primarily concerned in deter. 
mining good organization, good practices, and successful management. By 
using survey, census and other data it is possible to orient the accounting 
study within the universe studied. 

Farm records have another possible disadvantage in that the repre- 
sentativeness of the situation to be studied cannot be determined in ad- 
vance. In contrast a farm survey is not started until the production period 
is complete and some appraisal of its representativeness made. One of 
the detailed accounting studies was started in west central Minnesota in 
1932. The first year drouth reduced crop yields to two-thirds of normal, 
the next year they dropped to less than one-half of normal, and a prac- 
tically complete crop failure in 1934 made it necessary to discontinue the 
detailed records. The data secured were of very limited value. This type 
of loss, however, occurred only once in a fifty-year period, and in most of 
the farm record studies three years would have been ample to give a rep- 
resentative picture as far as weather conditions were concerned. 

The repetitive nature of a farm record study always carries with it the 
threat of becoming routine and stereotyped. It is easy to become lost in 
the mass of detail and to grind out mere figures rather than useful, timely, 
and significant facts that will serve the farmer. The increasing interest of 
farmers in the results of these records studies and their willingness to 
keep records and contribute to the cost of their analysis is rather eloquent 
testimony to the fact that it is possible to keep a records project on a pro- 
ductive basis. The widely increasing uses for record data is further evi- 
dence that the error of monotonous routine can be successfully avoided. 


A Balance between Empirical and Philosophical Approach 


One final observation regarding these fifty years of farm records should 
be made. If monotonous routine recording is to be avoided and significant 
results are to be achieved, there must be a balance between the empirical 
and the philosophical approach. This farm record research at Minnesota 
was initiated by agronomists who recognized the value of sound factual 
evidence, but they also realized the place of abstract reasoning in plan- 
ning their research and analyzing their results. They transplanted into a 
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new field the method of science that they had already successfully applied 
in plant science. As time went on, economic philosophy became increas- 
ingly valuable in setting up the hypothesis to be tested in farm record 
research and in analyzing the mass of data assembled. The bewildering 
rapidity with which changes in the national economy and the techniques 
of agriculture have been occurring makes it imperative that factual data 
be available to record these changes currently and to serve as a basis for 

iding the farmer to adjust his operations as quickly and accurately as 
possible to these changes. Farming is a highly dynamic business and de- 
mands a dynamic approach to its economic problems. The farm manage- 
ment worker cannot hide away in his “ivory tower” and philosophize 
about the farmer’s problems. He must keep abreast of the thinking of the 
farmer and of the kaleidoscopic changes that are occurring in farm tech- 
nique. A continuing and close contact with key groups of farmers through 
a continuing farm record project is one of the most effective ways of 
accomplishing this. 
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FULLER USAGE OF PUNCH-CARD EQUIPMENT IN SOCIAL 
SCIENCE RESEARCH THROUGH IMPROVING TECHNIQUES 


W. E. PAuLsoN AND RoserT L. SMITH, JR. 
Texas Agricultural Experiment Station 


HIS paper is primarily concerned with methodology in the use of 

IBM equipment especially adaptable to social science research. No 
attempt is made at completeness of treatment. Rather, the discussion is in 
the nature of a preview. Detailed treatment on specific phases of punch- 
card techniques will appear in a later series of papers. 

The methodology described has been developed largely through “trial 
and error.” Procedures recommended, in most instances, have evolved 
from application of practices now discarded as inadequate and outmoded. 
In an age of mechanization, IBM offers the “machine way” to research 
workers. Of concern in the matter of whether or not to adopt the punch- 
card method is the question of how far machine operations may be sub- 
stituted for hand work. In the main this involves three factors: (1) tech- 
niques to facilitate the transferring of data and coded information from 
schedules to punch cards; (2) methods of preparing and handling of cod- 
ing in all its aspects and applications; and (3) procedures insuring the 
most direct and complete machine sorts and tabulations. 


Fuller Utilization of IBM Equipment 


The degree to which IBM machines may be useful in processing re- 
search data and information depends in large measure on the type of 
equipment available. If the installation be confined to the simplest type 
of key punch, sorter and tabulator, IBM operations are restricted. If these 
machines be of the more advanced type and supplemented by such 
machines as a collator and a reproducing punch, the scope of IBM opera- 
tions is greatly expanded. 

The type of installation, however, is but one factor in full usage. The 
skill, resourcefulness, and expertness of the machine operator are of para- 
mount importance. For a number of years the Texas Agricultural Experi- 
ment Station employed operators who received only a scant 10-day train- 
ing. Such operators gain little beyond the mere rudiments of techniques 
and are in no position to utilize the full possibilities of the IBM machines. 
Best usage is dependent on other factors than ability to wire the boards 
and handle the controls. Furthermore, such operators are not qualified to 
assist the research worker in developing a program of full usage. The 
progress in better usage at the Texas Station during the past 4 years was 
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the direct result of the employment of a highly competent machine 
operator. 

The director of the statistical laboratory must have a complete grasp of 
the potentialities of the various IBM machines. His stock in trade is a 
knowledge of how the machines operate. But the reseacher must have a 
general understanding of what the IBM equipment can do. Under no 
circumstance must he assume that with the installation of IBM machines, 
his role becomes that of mere schedule taker. The research worker and 
the machine operator must function as a team. This feature cannot be 
over-emphasized. Best results depend on teamwork in designing schedules 
and punch cards and in planning sorts and tabulations. 


Type of Material Adaptable to IBM Processing 


The potential user of IBM equipment should be concerned as to the 
type of material adaptable to punch-card procedures. In general terms 
anything expressible in figures or in code is suitable. As for data, the num- 
ber of items in each category, or the size of population, the diversity of 
items, and the diversity of variables are all significant. IBM machines gain 
in usefulness as the population increases and as diversity of items and 
variables broadens. 

Questions to which responses can be indicated by check marks in coded 
areas are especially well fitted to punch-card analysis. Coded check items 
can readily be handled through the use of a counting sorter. This analysis 
is greatly aided if a full set of tables be prepared beforehand for recording 
all sorter counts. Open, or free, response items are also suitable for punch 
cards provided a pattern of recurring responses obtains. Such recurring 
responses can be coded and handled as check items. 


Preparation of Schedules 


Best usage of IBM facilities starts with the schedule. It is highly desir- 
able to handle data, check items, and open response items in separate 
schedules and in separate punch-card decks. Occasionally in the early use 
of IBM machines a printed card is designed for both the recording of the 
data and the punching of the data in the same card. It seems that the 
printed card disposes of much of the mystery of the punched card. Also 
the data written into the card attain a most desirable ideal of “write it only 
once.” The development of the “mark sense” card opens up great possi- 
bilities, but this type of operation is not discussed in this paper. 

The researcher in turning to the use of IBM machines quite naturally 
does not feel that this action has any special bearing on the schedules for 
recording data and information. A continued use of the general or ortho- 
dox schedule, however, is an open confession of a failure to give serious 
thought to fullest and best usages. The difficulties of card punching from 
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the usual type of schedule brought about the adoption of what may be 
called the master schedule especially designed to facilitate card punch- 
ing. In the very nature of the situation, the master schedule suggests a 
completed job in preparation for key-punching. That is, all codes and 
computations are made by hand and written into the master schedule. By 
the same token the master schedule suggests the full multiple-item card, 
A continued use of the master schedule seems to sanction the retention of 
a considerable amount of hand work. It also means that card punching is 
viewed as primarily a manual operation, and that the main function of 
IBM machines is to process the punched card. 

For a number of years, the master schedule was a major feature of IBM 
usage in the Texas Agricultural Experiment Station. In the latter part of 
1949 field schedules were designed for a state-wide study of Texas agri- 
cultural cooperatives. Strangely enough, it was in the process of reshaping 
these schedules to make easier a transfer of data and information to 
master schedules that the idea sprang forth of shaping each page of the 
schedule for a punch card. At this juncture the master schedule faded into 
oblivion. 

The possibilities of specially prepared schedules as the means for 
shortening the time required from the taking of the field schedule to the 
completed analysis are most intriguing. In several Texas studies checking 
and editing of schedules have been almost entirely eliminated. That is, 
one-item and check-item cards have been cut directly from the field 
schedules as received from the schedule takers. 


Coding 


Coding is the essential key to the identification of what is cut in the 
punch card. The statistical laboratory serving many researchers in the 
various departments needs codes to identify specifically each job or proj- 
ect processed. The researcher needs a code to identify the cards whether 
in a single deck or in series decks. In single decks, data and sort codes 
are identified by fields, or position, in the card. In multiple-item card 
decks, position must be tied to the code of each card in the series. 

Codes may be single purpose or multiple purpose. As a general princi- 
ple codes should be single purpose. Multiple-purpose codes tend to com- 
plicate sorting and tabulations. Social scientists as beginners in the use of 
IBM are prone to derive all codes by hand. Most codes, however, can be 
developed through the use of IBM equipment at a great saving in time 
and with a degree of accuracy not easily attainable in hand coding. 


The Punch Card 


In designing the punch cards one comes face to face with most of the 
problems involved in efficient usage of IBM equipment. Improvements in 
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the key punch has materially shifted the nature of card punching. Origin- 
ally all punching was manual; gang-punching was restricted to one punch 
in one field at a time; no automatic reproduction of cards was possible. 
With the introduction of the electric key punch exact reproduction of the 
whole card became possible. With the introduction of the reproducing 
punch not only is exact reproduction possible but data and codes punched 
in given positions can be reproduced in other positions in the card. The 
reproducing punch completely changes procedures in the punching of 
original data and of codes. The important matter now is to get all the data 
punched in cards. For analytical purposes an almost unlimited number 
of manipulations are possible in rearranging data in cards to attain desired 
ends. 

As a preliminary in the designing of a punch card, space requirements 
for identification and sort codes must be considered. The identification 
code required by the statistical laboratory of the Texas Agricultural Ex- 
periment Station covers 14 fields. Two more fields are needed in the 
Texas program to identify check-item and one-item cards and the indi- 
vidual cards in a series of multiple-item cards. One-item cards, in addition, 
must have fields reserved for item codes. Ample room must be left in the 
card for all the sort codes. After these requirements have been met, the 
remaining fields are available for data and coded information. 

As for the check-item card, all the space left after basic requirements 
have been met can be used to good advantage for coded information. As 
for data, cards may be designed for several items to fill in all available 
space or for only a single item. With the multiple-item card the urge is 
strong to fill the card. There seems to be a feeling that somehow efficient 
usage calls for the full card. This is a mistake. The cost of cards is a very 
minor item in the total cost of operating IBM equipment. By the time the 
state-wide study of Texas agricultural cooperatives is completed, perhaps 
more than 100,000 punch cards will have been used. This number of cards 
costs less than the salary of a clerk for a month. 

There is grave risk with a multiple-item card that not enough space is 
provided for necessary sort codes. A failure to get all pertinent codes in 
the card defeats, in part, the advantage of the punch card. The multiple- 
item card is very rigid as each position is exclusive. To provide “pockets” 
for all items that may appear may unduly increase the number of cards 
in the data decks. As the number of coded cards is increased, key-punch- 
ing and tabulations become increasingly complex to handle. The other 
alternative is to edit and combine. This operation requires time and judg- 
ment. Most inexperienced clerks are not competent to edit. Such pro- 
cedures destroy in large part the identity of the original data. Checking 
from punch card to original source becomes difficult and time consuming. 

The one-item data card represents a significant departure from the 
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multiple-item card. With the one-item card position loses its meaning for 
purposes of identification as all data are cut in the same fields, or position, 
The identity of specific data is insured through the use of item codes, This 
type of card is specially well suited for recording original data as all items 
can be maintained in their lowest denomination. Such cards may, or may 
not, be fitted for use in final analysis. For instance, with one-item audit 
cards a considerable amount of combining is advantageous. The minimum 
of original and combined items is governed by the groupings required 
for the various ratio analyses to be made. This combining is a task that 
can be performed through summary punching. Furthermore if correlation 
analysis of costs be desired, all cost items of each firm can be assembled 
in a single card through the use of the reproducing punch. 

From the standpoint of sorting and tabulations, one of the important 
advantages of the one-item cards is that data, information, and codes are 
assembled in one deck. Multiplicity of items is of no concern in the one- 
item program. No editing or combining of items is required in preparing 
the data for card punching. Stray or unanticipated items present no prob- 
lem; all that is needed is space in the schedule for writing in of such items. 
The one-item card leaves ample room for adding such codes as may be 
required for analytical purposes. The ideal of “write it only once” is attain- 
able. The relatively few fields involved in the one-item card make easy 
the task of punching and verifying of the cards. Both the wiring of the 
boards and the handling of the controls of the tabulator are much less 
complex than is the case with the multiple-item card. The one-item sched- 
ule is characterized by simplicity of design and greatly facilitates schedule 
taking either in the field or from primary sources. 


Task of Card Punching 


In the punching of cards the objective should be to reduce manual 
operations to a minimum through the fullest use practicable of gang- 
punching. The ideal to be sought may be expressed as “punch it manually 
only once and whenever possible multiple through gang-punching.” Three 
types of material are usually punched into cards: (1) general information; 
(2) data and coded information; and (3) codes. In the case of the Texas 
study of agricultural cooperatives general information on an association 
consisted of such items as: identity number of the association; code num- 
ber of the county in which located; the year of the data; and the year the 
association was organized. This general information must be punched 
manually, but only once for each association in a general information card. 
On an average each association had about 100 data items. After the 
punching of the data cards, the general information was gang-punched in 
all cards of each association. Thus the ratio between manual and gang- 
punching of general information was about 1 to 100. 
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All data and coded information must be punched manually. The ar- 
rangement of material in the schedule in such a manner as to simplify the 
punching job is very important. Taking into account such factors as make 
punching easy and convenient increases the speed of operations and 
insures greater accuracy. The researcher who uses the punch card also as 
the schedule for obtaining data and information to be punched in the 
same cards neglects completely to consider how this procedure makes key- 
punching a great hardship. The designer of such a card should be required 
to spend several hours punching his own cards. 

In general, the more directly cards can be cut from the schedule the 
better. In cutting from a regular schedule hand coding is needed in most 
instances. Is there not a great loss in time and effort to fill in codes by 
hand which might as well have been written into the original schedule? 
Cutting multiple-item cards from a regular schedule is exceedingly diffi- 
cult, A master schedule to which all data have been transferred is almost 
a necessity. This means recopying by hand. Not only does this type of 
operation depend largely on hand work but it also greatly increases the 
amount of manual key-punching. 

The one-item card simplifies the task of card punching. The code identi- 
fying the item and the data to be punched in the card require only a small 
number of columns. The key-punch operator can pick up all the informa- 
tion at a glance and punch it as a unit rather than a column at a time. If 
an error is committed the punching of the corrected card is a very simple 
operation; little time is lost in consequence. In sharp contrast if all, or 
most of the 80 fields of a card are used in the multiple-item card, the key- 
puncher must be constantly alert and must exercise great care in order to 
get the information in the proper columns. If an error is made in punch- 
ing, the card must be repunched. If the error appears toward the end of 
the card, the correction involves a considerable waste of time. The dulling 
monotony in punching all 80 columns decreases the speed and accuracy 
of the key-puncher. Operators who have punched both multiple-item and 
one-item cards are strongly in favor of the one-item. 


Use of IBM Equipment in Deriving and Applying Codes 

The adaptability and flexibility of IBM equipment in the development 
and application of codes are almost unbelievable. Most of the codes used 
for analytical purposes can be developed through the use of the IBM 
machines. In the Texas study of agricultural cooperatives each association 
was checked on 8 classifications as functions, kind of activities, products 
marketed, supplies handled, business connections, and the like. All the 
coding except for products marketed and supplies handled was done by 
hand. This hand process was slow and cumbersome. Much time had to be 
spent in checking for errors. In considering how best to handle marketing 
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and supply activities, a method of coding overlapping classifications was 
derived. As a consequence all 8 classifications were coded by use of the 
machines. The saving in time and the increase in accuracy were nothing 
short of astounding. This type of coding will be explained in a later paper, 

Another concrete case can be cited to illustrate the use of IBM equip. 
ment in coding. In a study of farmers selling eggs on a graded basis, it was 
essential to maintain the identity of the producer making each delivery, 
Hand coding in assigning identity numbers to 500 producers makes a long 
list to be scanned to code each producer as his name appears on the sales 
slip. As farmers make 1 to 3 deliveries a week, the number of times the 
producers’ code list must be used during the year runs exceedingly high. 
A much better way is to cut the name of the producer into the punch card 
of each delivery. After all cards have been cut for the year, a sort can be 
run on the names of the farmers. After this sort has been completed a 
numerical code can be added automatically, the first name in the list get- 
ting No. 1 and the last name a number depending on the number of 
producers. 


Preparation of Tables and Sorting and Tabulation Operations 


The final and all-important step in the planning of IBM procedures is 
that of designing table forms. In the first place, the tables serve as blue- 
prints of the whole job of analyzing the data and information cut in the 
cards. In the second place, the tables indicate the necessary manipulations 
in organizing data in the cards to obtain desired results. In the third place, 
the tables test the adequacy of the coding. If any hand groupings are 
required, the coding should be amended to make all operations automatic 
in the machine runs. 

The table forms serve as a complete guide to the kind and order of sort- 
ing. The nature and kind of controls are also indicated. Finally the table 
forms supply the pattern of the finished product of IBM processing. 


Conclusions 


A researcher considering the matter of turning from hand work to a use 
of punch-card equipment should be concerned with the question of how 
far machine operations may be substituted for hand work. In the main this 
involves three factors: (1) techniques to facilitate the transferring of data 
and coded information from schedules to punch cards; (2) methods of pre- 
paring and handling of coding in all its aspects and applications; and (8) 
procedures insuring the most direct and complete machine sorts and 
tabulations. 

Fullest utilization of IBM equipment from the standpoint of the re 
searcher depends upon the type of equipment available and the compe- 
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tence and expertness of the machine operator, together with his own 
comprehension of what the machine can do. The researcher and the 
machine operator must operate as a team in designing punch cards and 
schedules and in the planning of sorts and tabulations. 

Anything expressible in figures or in code is suitable for punch-card 
manipulations. The number of data items in each category, the diversity 
of items, and the diversity of variables are important. IBM machines gain 
in usefulness as the data population increases and as diversity of items and 
variables broadens. 

Best usage of IBM equipment starts with the schedule. The job of trans- 
ferring data and information from the schedule to punch cards is greatly 
facilitated by the adoption of specially designed schedules. Cutting cards 
directly from entries in field schedules attains the objective of “write it 
only once.” 

Coding is the key to the identification of what is cut in the punch card. 
In the single-deck cards, codes, data, and coded information are identified 
by position in the card. In multiple-deck cards identification is a matter of 
position and the codes of specific cards. Codes may be single purpose or 
multiple purpose. In general single-purpose codes are better. Multiple- 
purpose codes complicate sorting and tabulating operations and do not 
normally allow enough flexibility. 

In designing a punch card, space must be provided for: identifications 
needed by the statistical laboratory; identifications needed by the re- 
searcher; and all pertinent sorts needed in full analysis. After these 
requirements are met, the remaining space is available for data and coded 
information. 

Best usage of IBM equipment is in no way dependent on a use of all 80 
fields in the card. Cards are relatively inexpensive. The multiple-item card 
is very rigid in that each position provided for data is exclusive. As the 
diversity of items increases the number of decks increases. If positions for 
all items are not provided, editing and combining of items are necessary. 
This calls for judgment in editing and hand work in making additions. 
The operations of cutting of cards and of sorting and tabulating of multi- 
ple-item cards are complicated and cumbersome. 

The one-item card represents a significant departure from the multiple- 
item card. Data are identified by item codes. Diversity of items raises no 
problems. This type of card is specially well suited for recording original 
data. If analytical purposes are better served by reducing the number of 
items, the combining can be accomplished through summary punching. 
The one-item card leaves ample room for pertinent codes. The ideal of 
“write it only once” is attainable in cutting cards directly from the field 
schedule. Card punching, sorting and tabulations are greatly simplified 
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with the one-item card in contrast with the multiple-item card. The one. 
item schedule is characterized by simplicity of design and greatly facili. 
tates schedule taking either in the field or from primary sources. 

In the punching of cards, manual operations should be reduced to q 
minimum through the fullest use practicable of gang-punching. Three 
types of material are usually punched into cards: (1) general information; 
(2) data and coded information; and (3) codes. Gang-punching is par- 
ticularly adapted to general information and codes. 

The arrangement of material in the schedule so as to simplify the job 
of punching is very essential. Taking into account such factors as make 
punching easy and convenient increases the speed of operation and 
insures greater accuracy. 

The one-item card simplifies the task of card punching. The code identi- 
fying the item and the data to be punched in the card require only a small 
number of columns. The key-puncher can pick up all the information at a 
glance and punch it as a unit rather than a column at a time. 

A surprising amount of coding can be done through the use of the IBM 
equipment. Machine coding is largely accomplished after all the data 
cards have been cut. Coding becomes a matter of once over for the whole 
job. 

The designing of table forms is the final important step in full utilization 
of punch-card methods. The table forms are basic to the whole program of 
analysis. They test the adequacy of coding in the cards. Table forms serve 
as a complete guide to the nature and the order of sorting. Finally, the 
table forms supply the pattern of the finished product of IBM processing. 
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NOTES 


MIGHELL ON METHODOLOGY 


N THIS rejoinder to Mighell’s article, “What is the Place of the Equal- 

product Function?” in the February issue of this Journal, we want, 
first, to refute certain of his methodological ideas; second, to disagree 
with his logic concerning the practical problems of the majority of 
farmers; and finally, to comment on his criticism of the hypothesis and 
empirical data we used in deriving substitution rates in milk production. 
We lack space here to discuss most of the offshoots on methodology 
which Mighell injects through his many remotely related quotations and 
piquant phrases. Our interest lies more in those methodological proposi- 
tions that are important in farm production research. We doubt whether 
the “old settler” is any more “permanent” in the profession than the 
younger members, or that he necessarily has a “larger perspective,” and 
thus is charged with the “redrafting,” “confirming,” and “rejecting” all 
innovations in methods of research. 


Methodological Issues 


Contrary to Mighell’s conception, a product contour is not looked upon 
as a new empirical procedure to supersede other approaches. Research 
workers acquainted with the product isoquant concept recognize that it 
is interwoven with other concepts. The product contour and the con- 
ventional input-output curve are parts of the interrelated production 
theory dealing with physical relationship such as factor-factor, factor- 
product, and product-product, none of which are unique or unrelated. If 
we are properly acquainted with the literature and with current research 
activity, we see no great stampede of persons attempting to use the iso- 
product concept in the vein of alchemy, as Mighell implies. Rather we 
believe that the formal work being done in this area is actually too 
meager; we hope it will be expanded in relation to many problems in agri- 
culture in which it is useful. 

Mighell, particularly as he discusses the bees, is apparently laboring 
under the impression that most people who are doing research in pro- 
duction economics believe that resources substitute at diminishing and 
continuous rates. Had he reviewed the literature more carefully, he would 
have found that a great deal of useful discussion of linear relationships 
has been published in the last several years.’ Books on pure theory devote 


"Much useful discussion of linear relationships has been published in the last 
several years and are not cited by Mighell. Important references here are Earl O. 
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more space.to curves than to linear relationships or discrete points be. 
cause (1) space is limited, and (2) the principle and logic that apply to 
continuous and diminishing substitution relationships, for any one who 
can make the adaptation, apply to linear contours or discrete opportuni- 
ties; and (3) the logic that applies to linear or discrete substitution ratios 
is less complex. Therefore anyone who can apply the principle of leas 
cost to a curved line can also apply it to a straight line or to discrete 
substitution opportunities. Theory books present a general concept in a 
curve; it is the responsibility of the individual applied worker to adapt 
the curves, that is, to specify the slope, curvature, or linearity. Most people 
who are even remotely acquainted with agriculture know that No. 1 com 
substitutes for No. 2 corn at a constant rate in the rations of cows, hogs, 
sheep, and poultry, as is also true for protein from some sources and for 
different classes of feeds under specified conditions. Constant substitution 
rates exist also for hand picking of corn versus machine picking and for 
many other techniques on farms. Most people know these things and few 
suppose that if substitution is at diminishing rates for one particular pair 
of resources in an isolated instance, they are similar for the agricultural 
universe. 

Cost analysis and “statistical correlation” (more accurately, regression 
analysis) have not been merely fads. Efforts in empirical analyses have 
had the effect of extending formal regression techniques. If we survey the 
field of agricultural economics, we find that regression analysis is very 
much more in use now than at any other point in time.” It is probably 
the appropriate technique for the greatest number of empirical problems 
in agricultural economics. Formal regression techniques permit some idea 
of the variability of the observations and provide a basis for objective 
statements as to whether a relationship exists in a probability sense. We 
agree with Mighell that for all practical purposes the feed-egg input- 
output coefficient may be constant. However, the appropriate statistical 
technique to test this hypothesis is not found in a free-hand regression 


Heady, Economics of Production and Resource Use, Prentice-Hall, 1952; T. Koop- 
mans, Editor, Activity Analysis of Production and Allocation, Wiley, 1951; Robert 
Dorfman, Application of Linear Programming to the Theory of the Firm, University of 
California Press, 1951; T. Koopman, Systems of Linear Production Function, Rand 
Corporation, 1948; W. W. Leontief, Structure of the American Economy, Harvard 
University Press, 1941; Leon Walras, Elements d’ économie politique pure on the 
théorie de la richess sociale, 2nd ed. Lausanne, 1889 (Equations de la production). 
Other treatments of the same phenomena under the handing of limitational factors, 


fixed coefficients, and similar terms can be found in Georgescu-Roegen, “Fixed Co- 
efficients,” Rev. of Econ. Studies, Vol. 8, pp. 40-49. Contrary to Mighell’s notions, 
many other pieces of literature discuss discontinuous substitution and linear relation- 
ships. 

Pee particularly the efforts outlined in T. Koopmans, Editor, Statistical Inference 
in Dynamic Economic Models, Wiley, 1950 and G. Tintner, Econometrics, Wiley, 
1952. 
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line as he implies in his comments on unique structural relationships, but 
in regression equations which permit comparison of a coefficient that 
allows diminishing returns with one that has a linear term only. Applica- 
tion of conventional tests of significance can then indicate whether to 
accept or reject alternative hypotheses.’ We also reject the notion that cost 
analysis has been a fad and is no longer useful in economic analysis. 
Emphasis has changed, but agricultural economists are still estimating 
costs. Instead of seeking the cost they now recognize that cost per unit 
is a function of output, factor combination, etc., and get more useful re- 
sults, such as those of Bressler,* Fellows,* Scoville,® and Nicholls,’ to cite a 
few. 

Aside from representing a parallel set of relationships in consumption, 
the indifference curves and utility surfaces discussed by Mighell have no 
direct bearing on production relationships and decisions. They make no 
particular contribution to empirical inferences in livestock feeding or 
other technical farm coefficients. 

We know of no persons who “cling to the notion that a unique structural 
formula will be discovered to reveal the major mysteries of economics.” 
On the other hand, we do believe that the major quantities that are of 
importance to agricultural economists are represented by structural rela- 
tionships. Nearly all economic analysis concerned with resource substitu- 
tion, input-output ratios, product-product relationships, productivity coe- 
ficients, and labor income in relation to quantity and proportions of 
resources involve functional relationships. Use of a least-square regression 
equation to estimate relationships no more supposes solution of a “mysteri- 
ous structural formula” than do many of the other techniques commonly 
employed by agricultural economists. The structural relationship is 
present and implied if the empirical procedure is arithmetic and tabular 
analysis.* It is also present and implied even when subjective budgeting 
procedures are used in estimating a supply function.® The regression pro- 
cedures are basically the same; only the estimating methods differ. 


*See G. F. Snedecor, Statistical Methods, Iowa State College Press, 1946, pp. 382- 
398 for examples of test for deviations from linear regression. 

*R. G. Bressler, with W. F. Henry, and G. E. Frick, Efficiency in Milk Marketing 
in Connecticut, Conn. Agr. Expt. Sta. Bul. 259. (Also see Bressler and French, Effi- 
ciency in Fruit Marketing, Mimeo. report 128. Univ. of Calif.) 

*I. F. Fellows, G. E. Frick, and S. B. Weeks, Economies of Scale in Dairying, 
Conn. Agr. Expt. Sta. Bul. 324. 

*O. J. Scoville, Relationship Between Size of Farm and Utilization of Equipment 
and Labor on Nebraska Corn-Livestock Farms, U.S.D.A. Tech. Bul. 1037. 

"W. H. Nicholls, Labor Productivity Functions in Meat Packing, University of 
Chicago Press, 1948. (See especially chapters 7 and 8.) 

*As an example of this procedure for estimating “structural or mathematical rela- 
tionships,” see R. L. Mighell, and J. D. Black, Interregional Competition in Agricul- 
ture, Harvard University Press, 1951, page 187. 

*As an example of this procedure in estimating functional, structural or mathe- 
matical relationships, see Mighell and Black, ibid, pp. 165-212. 
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Iso-Product in Application 


Mighell implies that farmers are interested not in the least-cost method 
of producing a given output but in extending output along a factor. 
product line to equate marginal cost and marginal revenue because “the 
farmer has his eye more directly on the main chance.” It seems to us that 
he makes two mistakes here, one dealing with the pure logic of maximiz. 
ing returns and the other with the practical situation of the greater num. 
ber of farmers. 

Logic of Analysis. The input-output and iso-product relationships are 
not independent, nor is one more important than the other. How far out. 
put should be expanded depends upon the success with which the entre. 
preneur figures the minimum cost for a given output. Starting from a low 
output, the most profitable output is defined along the expansion path, a 
line showing the least-cost combination of resources for each output, until 
the most profitable level is reached (i.e. that at which marginal cost is 
equal to marginal revenue).’° Unless output follows the expansion path 
of least cost, the level of output attained will not be the most profitable 
one; the level of output (the “main chance” of Mighell) depends as much 
on the slope of the family of product contours as on the slope of any one 
input-output (scale) line. Conceptually, Mighell’s “knife edge” of maxi- 
mum points is the same as our expansion path except that we define the 
maximum points along the path in terms of the slopes of the product 
contours and the factor prices, whereas Mighell appears to know their 
location intuitively. There are an infinite number of “roads” leading up 
over the production surface; no two of these lead to the same end in 
terms of maximum profits. 

Practical Situation. Classical theory assumed that the entrepreneur was 
faced with perfect knowledge and unlimited capital. Therefore it was 
sufficient to suppose that the entrepreneur always chose the “main chance’ 
and extended output to the line at which marginal cost equals marginal 
revenue. But recent literature is as much devoted to production under 
uncertainty where capital is limited and output is not extended to maxi- 
mize profit. This is the practical situation of most farmers. Because of risk 
aversion or external capital rationing, few farmers that we know extend 
output to a level at which marginal cost equals marginal revenue. More of 
them use a limited quantity of capital and, therefore, have an output that 
is more nearly consistent with the amount of capital they can borrow, the 
quantity of funds they feel safe about, etc. Perhaps it is more nearly true 
for a farmer’s total situation that he has a “job to be accomplished” and is 
concerned with the least cost method of doing this, than with attaining 


* An elementary treatment of this point can be found in K. Boulding, Econ- 
Analysis, Harper, 1947, pp. 690-696, or S. Carlson, Pure Theory of Production, King 
& Son, 1939, pp. 31-41. 
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the level of output which equates marginal cost with marginal revenue, 
as Mighell assumes. In our experience most farmers have, for example, 
3) acres of corn and are concerned with the labor-machinery methods of 
producing the 4,000 bushels (if they use no fertilizer) or the 4,500 bushels 
lif they use some fertilizer) at the lowest cost. Also most of our farmer 
acquaintances produce, say, 15 litters of pigs or 12 cows, and are as con- 
ceed with the least-cost feed, building, labor and equipment set-up to 
accomplish these given quantities as with whether 15 or 30 litters or 12 
or 24 cows will maximize returns. Ordinarily the output is limited by the 
available capital, and least-cost production techniques for a given output 
is highly important. Certainly the greater number of farmers are con- 
cemed with the ration that will minimize the cost of producing a 200, 
295, or 250 pound hog. These are all problems of substitution and at the 
farm level, contrary to Mighell’s postulates, they are just as important 
as decisions regarding the best scale for the farm as a whole or the best 
level of production per animal. 


Dairy Substitution Rates 


We agree with Mighell that the data used in deriving estimates of 
substitution rates in milk production have serious limitations. Had he re- 
viewed the literature sufficiently he would have found that we had al- 
ready discussed the points he presents; he simply restates our case. In 
review and with somewhat more precision, we have presented the dairy 
production surface in the alternatives of Figures 1 and 2. In the produc- 
tim surface of Figure 1, we suppose that the capacity of the cow’s 
stomach gives a forage substitution limit such as ad; and therefore that 
the relevant production surface for decisions is more nearly of the form 
madn (Fig. 1) than the more general surface presented in text books. The 
same concepts can be presented in the manner of the contour map and 
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the limit lines ad and nd in Figure 2; ad represents the line of maximum 
forage, defining the cow’s physiological well being. Substitution can take 
place along the contour lines only within these limits and some one single 
feed ration (point d) allows a maximum production per cow (the exact 
shape and slope of the limit lines are still to be established). In our previ- 
ous analysis we attempted to find experimental data from which to esti. 
mate this surface. We used some of the data from the original Jensep. 
Woodward" study, not because it was well suited for this purpose but 
because it seemed to be the best available. We presented our estimates 
primarily as an example of methodology and with the following caution; 

It is possible that confounding of relationships has not been entirely re. 
moved. It is possible that the observations for each cow fall along the “stomach 
limit” line such as ad above. Because of differences in individual cows, the 
line ad may occupy different positions left to right on the production surface, 
If milk is then held at constant levels, the iso-product contours traced out, if 


all cows consume to stomach limits, may thus confound individual cow capac- 
ity with feed substitution.!* 


It is our belief that the original data from the Jensen-Woodward study 
have severe limitations for any type of analysis. First, the functions 
traced out in the original publication are not real input-output curves but 
are mongrels of iso-product contours, input-output curves, and stomach 
limit lines such as ad in Figures 1 and 2 above. Second, the data are so 
heterogeneous, with cows of different qualities and capacities and feeds 
of different kinds (i.e. beet pulp, straw, pasture of different kinds, legume 
hay, non-legume hay and silage of different grain content aggregated to- 
gether as feeds), that the functions originally derived probably have little 
application to any one class of cows or feeds. For our analysis we selected 
the data for only the heavy breeds and for cows fed comparable feeds. 
Inasmuch as each cow was given an opportunity to satisfy her appetite for 
feed, the observations obtained represent points on the individual capac- 
ity or appetite lines of the thirty cows selected for our study. Ideally, we 
should have preferred data for similar cows fed varying combinations of 
feed and with the feed intake of some of the cows limited below capacity. 
But estimation of a particular product contour does not require observa- 
tions along that contour. It can be estimated as well from a scattering of 
observations distributed over the portion of the surface which includes it. 
The voluntary restraints of some of the cows provide us with observations 
at scattered points on many individual product contours. We may use 
these data for estimating the production surface, and, from it specific 


“Einar Jensen, T. E. Woodward et al., Input-Output Relationships in Milk Pro- 
duction, U.S.D.A. Tech. Bul. 815, 1942. 

* Earl O. Heady and Russell O. Olson, Substitution Relationships, Resource Re- 
quirements and Income Variability in the Utilization of Forage Crops, Iowa Ag. 
Expt. Sta. Bul. 390, 1952, p. 930. (See also page 929.) 
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contours, if we assume that the technical rates at which the different cows 
would convert a feed to milk at any given level (at least within the limited 

rtion of the production surface with which we are concerned) are 
substantially the same for all of the cows in our sample. However, as we 
have tried to point out, there may be some confounding of the substitution 
relationship and the stomach capacity line in our estimates. Even if the 
cows having different stomach capacities did convert feed to milk at dif- 
ferent rates one can hardly say that there is no element of substitution in 
the relationships derived from the data. 

We do not believe that the feed substitution ratios are the only or even 
the most important quantities in selecting the optimum ration. The labor 
involved for dairy cows, price ratios, and the amount of risk involved for 
longer feeding periods with meat animals may make a ration with more 
grain economically desirable, even though it does not result in the mini- 
mum cost of feeds. Feed substitution is only one element of the feeding 
problem. We have completed a rather lengthy empirical analysis which 
includes risks (i. e. income variability), income, and nonfeed costs for 
different forage rations. For dairy cows, we have shown that over time 
ahigh grain ration has generally been the most profitable one and has not 
involved a significantly greater relative variability of income.** This is in 
contrast to the proposition of many conservation minded persons in the 
Midwest who put forth testimonials “to show that milk, pork and animal 
products can be produced most profitably with grass alone.” Our findings 
point in the oposite direction. We also state:™* 


Three basic sets of relationships determine the forage utilization system 
which is most profitable for an individual farmer or economically most de- 
sirable from the standpoint of society. These relationships are: (1) the rate 
at which forage substitutes for other feeds in the livestock ration and the 
rate at which forage substitutes for grain in the crop rotation, (2) capital and 
labor requirements, and (3) risk and uncertainty. 

When labor costs are considered, however, the greater time required in 
weighing feeds may cause a given grain-forage ration to be unprofitable. 
Rather than weigh out both grain and forage, the farmer may still find it is 
least costly to feed his milk cows a specified amount of grain while they are 
left free choice of hay. The data on income which follows in a later section 
are based on the latter method of feeding. These considerations are important 
since the farmer is interested in minimum costs of producing milk, only as all 
costs are taken into account. 


We are also inclined to disagree with Mighell as to his idea that feeding 
standards generally recognize the substitution problem. The mere fact 
that nutrition books include a procedure to convert all feeds to a common 
T.D.N. basis, a supposition of constant substitution rates regardless of 


* Heady and Olson, ibid (see pages 898-931). 
“ Heady and Olson, ibid pp. 864 and 880. 
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proportions, is an indication that the concept is not fully recognized, 
Another bit of evidence is the fact that ration recommendations are most 
frequently in terms of “a fixed combination of feeds,” an implication that 
this one ration is least cost and most profitable and that feeds do not 
substitute at all (or are all limitational in nature). However, we will leave 
this area for further comments by Dr. Redman. 


Ear O. Heapy 


RussELL O. Oxson 
Iowa State College and Bureau of 
Agricultural Economics 


A FURTHER NOTE ON THE EQUAL-PRODUCT FUNCTION 


Y ARTICLE on the “Place of the Equal-Product Function” had 
M two purposes, one specific and one general.’ The specific purpose 
was to point out that a valid iso-product curve for milk production per 
cow could not be derived from certain data developed for another objec- 
tive because of the nature of the experimental design. The more general 
purpose was to make some appraisal of the usefulness of the iso-product 
concept and its related conceptual framework. 

We have all been aware of the growing points of a significant new 
body of production economic theory. They have thrust themselves on 
professional attention on many recent occasions. But the close spacing 
of six different publications (three articles, two bulletins, one book) each 
containing the same faulty iso-product curve for milk production sug- 
gested that it would be worthwhile taking a long steady look at the iso- 
product concept and its context.’ Such rapid multiple publication must 
surely set some new kind of record, even in these days, and the energy 


*Ronald L. Mighell, What is the Place of the Equal-Product Function?” This 
Journal, February, 1953, pp. 29-43. 

*(1) Earl O, Heady, “A Production Function and Marginal Rates of Substitution in 
the Utilization of Feed Resources by Dairy Cows.” This Journal, November, 
1951. 

Earl O. Heady and Russell O. Olson. “Marginal Rates of Substitution and Un- 

certainty in the Utilization of Feed Resources with Particular Emphasis on 

Forage Crops.” Iowa State College Journal of Science, October, 1951. 

(3) Earl O. Heady, “Resource and Revenue Relationships in Agricultural Produc- 
tion Control Programs.” The Review of Economics and Statistics, August, 
1951. 

(4) Russell O. Olson and Earl O. Heady, “Economic Use of Forages in Livestock 
Production on Corn Belt Farms.” USDA Circular No. 905, July, 1952. 

(5) Earl O. Heady and Russell O. Olson, “Substitution Relationships, Resource 
Requirements and Income Variability in the Utilization of Forage Crops. 
Iowa Research Bulletin 390, September, 1952. . 

(6) Earl O. Heady, “Economics of Agricultural Production and Resource Use. 
Prentice-Hall, New York, 1952, pp. 142-143. 
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and resourcefulness of those responsible merit high praise. Men in a 
hurry may justifiably paint with a broad brush, but one may also ask for 
an occasional pause for integration and translation. 

It now seems that both purposes of my article have been well served. In 
the first one, Heady and Olson go beyond my position in saying that “It 
is our belief that the original data from the Jensen-Woodward study have 
severe limitations for any type of analysis.” This is too sweeping an in- 
dictment of data adequately designed for other purposes, but it leaves 
little basis for the empirical construction that had been projected. In the 
end, we thus reach the same conclusion, that the available data do not 
furnish a sufficient basis for tracing iso-product curves for milk output per 
cow. But it is worth noting that our reasons do not coincide. Heady and 
Olson advance an interpretation which emphasizes the heterogeneity of 
cows and feeds and maintains that the functions derived by Jensen- 
Woodward are not real input-output curves. The more basic reason to my 
mind is that the original experiment was set up to answer different ques- 
tions, and its design cannot be expected to yield pertinent data for the 
construction of iso-product curves applicable to the individual cow. 

The scatter of observations upon which Heady and Olson have relied 
in making use of the Jensen-Woodward data is a controlled scatter. It 
is forced by the design of the original experiment to follow a path which 
merely outlines a stomach capacity line.* It is suggested that “The volun- 
tary restraints of some of the cows provide us with observations at 
scattered points on many individual product contours.” No method has 
yet been devised for directly interviewing a cow to determine whether 
she may be voluntarily restricting her diet for temperamental reasons. 
But every effort was made in the conduct of the experiment to make sure 
that every cow had full and free choice of roughage. Consequently we 
know only one point on each contour and the possibility of voluntary 
restraint seems remote. 

But the general purpose has greater significance. Here, too, material 
progress has been made. The area of agreement is considerable once we 
have passed the sentinels of straw and found the way through the fog 
of semantics. Unfortunately, agricultural economists, like those in other 
technical fields, are guilty of puzzling lapses into professional lingua 
franca. That some of my statements have been interpreted in totally un- 
expected ways must have been the result of my own faulty use of the 
lingo. For instance the thought that any particular regression existed be- 
tween age and ideas was far from my mind when the analogy of the 
pioneer was briefly suggested. Pioneering is an honorable profession and 
to be called a pioneer is at least a minor compliment. 


*Ronald L. Mighell, Loc. cit. (See Fig. 1.) 
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Methodological Issues 


How new is the iso-product concept? We all understand that this js 
just one aspect of a general conceptual framework which has ancient roots, 
but which has received fresh emphasis in recent years and a good deal of 
sharpening and redefinition. In this enlivening process, Heady and Olson 
have shared in a highly creditable fashion. As my article tried to suggest 
there are now really two reciprocal routes for approaching the theo 
of demand and the theory of supply.* Some of us who had our first formal 
exposure to economics some years ago followed the one route and are 
now learning the advantages of the other the hard way. Those who were 
exposed to formal training more recently have put their feet on the new 
road but might profitably make a pilgrimage along the earlier way. This 
is one case in which both routes will continue in heavy use. They will 
reinforce and strengthen one another. 

My passing reference to each new analytical device generating “a fresh 
wave of enthusiasm and hope” was apparently too brief to be clear. Note 
that nowhere was there any use of the terms fad, dropped out of useful- 
ness, or similar expressions. My philosophy is quite the contrary. These 
waves of interest are essential elements in the progressive development of 
the field. In fact it might be well to think of a theory of progress in eco- 
nomic theory in terms like those of Schumpeter for the economy at large. 
A theory of innovation involves a continuing though somewhat intermit- 
tent flow of ideas. As each innovation appears, the spotlight focuses on it 
for a time. Presently the new concept is assimilated and becomes part of 
the general professional working equipment. 

My expressions cost analysis, statistical correlation, and equal-product 
function are shorthand phrases to suggest certain episodes in this process. 
Regression analysis in an aggregate sense is probably more widely used 
now than in the 1920’s. But the form of statistical correlation in vogue 
twenty years ago fills a relatively smaller place now than then. In like 
fashion, the focus in cost analysis has shifted to other phases. These things 
have been assimilated and developed as Heady and Olson point out. They 
have been modified and adapted to the changing conditions of the times. 

While we are about the business of defining regression analysis to 
include broadly all relationships between variables whether handled by 
complex mathematics or by simple tabular methods, let us also avoid 
another confusion. In a very general sense regression becomes equivalent 
to function and we might as well say that functional or regression relation- 
ships include all economic research. 

Let us be clear too on another point. No superior scientific virtue resides 


* Good route names are still to be invented, but the earlier way approached the pro- 
duction surface through the variable factor—fixed factor relationships, the later way 
stresses the variable inter-factor relationship. 
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in complex methods as opposed to simple methods by reason of their 
complexity. The proper method on any occasion is the one that serves 
most efficiently. Economists have a special professional obligation to 
observe this truism, since the very heart of economics is making the most 
efficient use of available resources. We should as a matter of course, 
handle our own working tools and resources so as to achieve least cost 
and highest profit combinations in our professional endeavors. 


Iso-Product in Application 


Up to this point there has been little lack of agreement, only a difficulty 
in communicating in the same language. But now we seem to part com- 
pany on the twin matters of logic and practice. Concerning the logic, it is 
perhaps necessary for both parties to recognize the existence of alternative 
routes that reach the same destination. If there are two roads from A to 
B, is it illogical to choose either? If there is any false logic, it would con- 
sist in using the longer or more costly road. In the present issue, the pre- 
ferred route may sometimes be one and sometimes the other. There is no 
single answer. 

But if we must say which route carries the heavier traffic, then there 
must be traffic counts or conclusions drawn from more general observation 
of the various conditions that arise on these two highways. I think we 
shall find that farmers make a good deal more use of factor-product than 
of inter-factor relationships, especially in any frame of reference that 
envisages variable output as contrasted with fixed output. The frequently 
indivisible character of available units of fixed production resources 
compels the farmer in many situations to choose between alternatives 
involving variable inputs applied to fixed factors. The point may seem 
trivial, except for the enthusiasm that some advocates of the iso-product 
approach have developed for exclusive routing up the expansion path. 

The point about capital rationing does not appear to be pertinent to 
the argument. No present-day production economist, no matter what 
his intellectual origins, assumes that we live in a perfect world, or that 
we pursue every adjustment with unlimited capital. Such premises would 
upset any practical computations. In fact limitations of capital make a 
difference in any method, but they would seem to interfere more with 
calculations from an iso-approach than with those based on variable fac- 
tors applied to fixed factors. A very practical restriction on the use of the 
iso-product analysis is the existence of so many limitations not only of 
capital, but of inflexibilities within a firm made up of a number of inter- 
locking enterprises. The iso-product approach probably more often works 
best in a single-enterprise business where such limits are reduced to the 
minimum. 

Finally, we seem to fall short of full agreement about hens and bees. 
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These small creatures were not introduced facetiously, but with fyj 
realization that they represent significant examples of biological produc. 
tion. They serve to illustrate the range of practical situations that may 
arise. One may learn from a hen or a bee, too. ; 


RONALD L. 
Bureau of Agricultural Economics 


PROFESSOR SCHULTZ DISCOVERS THE WEATHER 


ROFESSOR SCHULTZ in his new book The Economic .Organiza. 

tion of Agriculture’ has done our profession a real service in bringing 
together in one chapter some useful measures of demand elasticity and in 
publishing for the first time some extremely valuable data on agricultural 
inputs, by categories and in total. But his preoccupation in this volume 
with the weather as a determinant of year to year variations in farm 
output comes as something of a surprise. 

In Part II, Economic Instability and Agriculture, Schultz develops and 
relates in a loose formulation three principal themes: (1) total inputs in 
agriculture are extraordinarily stable in both the short and long-rm; 
(2) gross farm production, trend eliminated, is relatively stable, although 
about four times as variable (averaging the year to year percentage varia- 
tions) as total inputs; and (3) since year to year variations in farm output 
cannot be attributed to changes in total inputs, those output variations 
must be attributable to the weather. At first blush this analysis appears 
adequate, but further consideration leads to certain doubts concerning its 
usefulness. Schultz gives weather too large a role as a determinant of 
supply on one hand, and this mistake in casting leads his analysis astray 
on the other. 

Now our conception of the degree of output variability, and the pattem 
of that variability, depend in large measure upon what comparison is 
being made. Where year to year variations in output are measured from 
a linear trend (increasing at a rate of one per cent per year) the long-run 
pattern of output expansion, of course, appears stable and the short-run 
variations about trend are readily attributable to the weather. But sucha 
procedure ignores the empirical fact that aggregate output has not trended 
upward at a constant rate since 1910 and it obscures completely the pat- 
tern of output expansion, which takes the form of steps or alternating 
periods of expansion and slackening off. It matters little whether we con- 
sult the index of gross farm production employed by Schultz (which 
closely reflects weather variability by years) or the index of production 
for sale and farm-home consumption (which is less closely associated with 


*T. W. Schultz, The Economic Organization of Agriculture, McGraw-Hill Book 
Co., New York, 1953. 
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year to year variation in the weather)—in either case we observe that 
aggregate output rises noticeably between 1910 and 1920; levels off and 
fluctuates randomly (due to the vagaries of weather) between 1921 and 
1936; advances in a dramatic fashion between 1937 and 1944; levels off 
again, and depending on the index under review takes another upward 
hop in 1948 or 1949. Certainly these changes in the rate of aggregate out- 
put expansion must be given some role, other than that of a passive linear 
trend, as a determinant of supply. 

It is also the case that farm technological advance,’ which typically 
takes the form of the adoption of new practices involving increased capita] 
inputs in new forms, has not been smooth and continuous since 1910. And 
since changes in the rate of output expansion are not to be explained in 
terms of variable inputs, except insofar as we concentrate on the key cate- 
gory, motor vehicles, machinery and equipment,’ it is reasonable to turn 
to farm technological advance for an explanation of output expansion in 
agriculture. This means relating the dynamic variable, farm technological 
advance to these changing rates of output expansion to develop a useful, 
hence predictive, but not exclusive determinant of supply. 

It is one thing to say that the weather must share the stage with that 
lumpy variable, farm technological advance; it is quite another thing to 
suggest that the analysis goes astray. In what sense does it go astray and 
for what reasons? It goes astray in the sense of missing the crux of the 
farm price problem; and it does so, I would say, because of a preoccupa- 
tion with that unruly, but not too damaging variable, the weather. Now 
to the logical basis of this assertion. 

What instability is Schultz talking about? The casual reader might be 
inclined to guess variable output arising out of variable weather. But this 
cannot be the case for Schultz in a final appraisal of his input-output data 
concludes chapter 13 as follows: “As a consequence, the production of 
agriculture is one of the most stable variables of major importance in the 
United States economy.” His original and once stated hypothesis rings 
clear, “Both the demand and supply of farm products are quite inelastic 
in the short run and, therefore, any large shift in one or the other of the 
two schedules will result in a large rise or fall in price.”* Clearly the 
analysis is concerned with price instability in agriculture. Further, some 
suggestions are made with respect to the timing and the extent of shifts in 
the aggregate demand for food. But our attention is then turned toward 
and focused on the weather and year to year changes in output growing 
out of that weather. Never again does the discussion, either implicitly or 


*For a precise definition, See Heady, “Basic Economic and Welfare Aspects of 
Farm Technological Advance,” This Journal, May, 1949. 

*The Economic Organization of Agriculture, Table 7-5, page 107, Column 5. 

‘Ibid, page 176. 
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explicitly, return to the self styled subject of Part II, namely price in. 
stability in agriculture. Thus we are forced in this Schultzian formulation 
to deduce that price instability, hence the farm price problem, grows out 
of short-run changes in aggregate output (weather induced) and an in. 
elastic demand function (which may shift on occasion, but this shifting 
action is not incorporated into a systematic model). 

Now I am impressed by the weather too (particularly Minnesota 
weather!). A poor growing season may break an individual farmer, cut a 
crop in half on the Plains or cause the index of gross production to fall as 
much as 5 points in one year. But we note that the relative importance of 
the variable, weather, diminishes as the unit of inquiry moves from the 
individual farm operation to the national aggregate. Thus I submit the 
following: farm prices would have broken sharply in 1921, fallen again in 
the period 1929-32, risen over the period 1932-37, broken once more in 
1938, moved up again between 1939 and 1943, shot skyward between 
1945 and 1948, slumped in 1949 and shot upward again in 1951, even if 
weather had been average over the entire period and for all parts of the 
country.° These wide and sharp swings in the farm price level, which we 
know to be the farm price problem, arose out of the interactions of severely 
inelastic supply and demand functions where the shifters of demand in- 
clude changes in personal disposable income and changes in foreign re- 
quirements and the supply function is sometimes quiescent and at other 
times pushed to the right through the force of technological advance. In 
one situation (say 1921) we have farm prices falling because of a contract- 
ing demand and a fixed supply, in another situation (say 1939-43) prices 
rising because an expanding demand is outracing an expanding supply, 
and in still another situation (say 1949) a slackened demand is overtaken 
by an expanding supply. 

The broad outlines of this story are sketched by Schultz in Agriculture 
in an Unstable Economy (pp. 44-84), but those outlines are lost rather 
than developed in this latest effort. They are lost, I believe, because for 
some strange reason Schultz has chosen to concentrate on year to year 
irritations of the weather rather than the formulation of a systematic 
analysis wherein a meaningful concept of supply is related to the aggregate 
demand for farm products to yield a picture and an explanation of price 
instability in agriculture. 

The hard facts are that Schultz in The Economic Organization of Agri- 
culture fails (1) to use the fine input data which he presents and (2) to 
read the record of farm technological advance, to develop a rigorous, 


* Interestingly enough weather seems to be cooperating with man in reducing price 
instability in agriculture. The price decline in 1921 and the low prices of the middle 
1930’s were moderated by poor growing seasons, and bumper crops were forthcoming 
over the period 1945-48. 
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operational concept of supply—a concept of supply arising out of the de- 
cisions of producers. Hence, no systematic analysis of price instability 
can emerge in this work. It is difficult, therefore, to view this work as an 
advance along the high road charted in Agriculture in an Unstable 
Economy; on the contrary, it would seem to turn down a blind alley. 
W. CocHRANE 
University of Minnesota 


FARM VARIABILITY WITHIN BLOCK SAMPLES?* 


N FARM management studies and in those of related fields, it is often 

desirable to minimize variation in some farm characteristics in order 
to facilitate analysis of relationships between other farm business charac- 
teristics. A type of sampling used in the past in hopes of selecting more 
homogeneous groups of farms, is the block sample. Block samples have 
been selected in some instances in the belief that contiguous farms would 
be more alike with respect to size and type of farming than those that 
were not contiguous. Soil composition, climate, topography, and accessi- 
bility to markets would seem to be most nearly similar for neighboring 
farms and would be expected to effect a similarity in size of farm and type 
of farming. Consequently, block samples might be expected to give greater 
homogeneity than the simple random sampling of a larger area. This note 
reports on an experiment that was carried out to make a comparison of the 
variability in block samples with that in simple random samples for a 
particular area in New York State. 

Seneca County, New York, data were used in the experiment, these data 
being the most suitable of those at hand. Twenty roughly square areas 
were drawn within the county, each containing one hundred farms. The 
location of these blocks was decided upon by numbering all road inter- 
sections in the county, then selecting twenty of the intersections randomly. 
Using intersections as centers as nearly as possible, square areas were 
delineated within the county in such a way that each would contain one 
hundred full-time commercial farms. These twenty block-samples were 
used to check the assumption that a block-sample contains a group of 
farms that are similar in certain respects—more similar, for example, than 
could be obtained by simple random sampling from the whole of a county 
or larger universe. A comparison is made below between the average 
variability within twenty block samples, the variability within the universe 
from which these samples were taken, and the variability within simple 
random samples taken from the same universe. The comparisons are 


*Part of the information for this note was taken from Quentin M. West, “The Re- 
sults of Applying a Simple Random Sampling Process to Farm Management Data,” 
Cornell University, Department of Agricultural Economics, A.E. 743, January, 1951. 
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limited principally to measures of farm or farm-business size, though 
certain aspects of type are implicit in the group of measures used. 

The block-samples were found to be just about as variable, in regard to 
the four farm-business characteristics considered, as the universe from 
which they were drawn. The average of the sample standard deviation; 
for the twenty block-samples are as follows: 


Farm-business Average block-sample 
characteristic standard deviation 
Total acres operated 108 

Acres in crops 66 
Productive-man-work units 261 
Number of cows 8 


The universe standard deviations for these characteristics are as follows: 


Farm-business Universe standard 
characteristic deviation 
Total acres operated 109 
Acres in crops 68 
Productive-man-work units 289 
Number of cows 9 


For total acres operated and for acres in crops, the average block-sample 
standard deviations and the universe standard deviations are almost the 
same. For productive-man-work units and for number of cows, the aver- 
age block-sample standard deviations are somewhat less than those of the 
universe. 

As a basis for comparing block sampling with simple random sampling, 
data were used from a previous experiment in which one hundred simple 
random samples of one hundred farms each were selected throughout the 
county. The standard deviations of these one hundred samples were aver- 
aged. For a more direct comparison, twenty of these one hundred samples 
were selected randomly (twenty block-samples were used), and the stand- 
ard deviations of these twenty samples also were averaged. The average 
standard deviations within samples for the twenty simple random samples 
and for all one hundred simple random samples are shown below:? 


Ane standard deviation 


Farm-business Twenty random One hundred random 
characteristic samples samples 
Total acres operated 110 109 

Acres in crops 68 67 
Productive-man-work units 312 293 


These figures when compared with those above indicate that there was 
very little difference between the block samples and random samples as 
to variability in total acres operated and acres in crops. For productive: 


*For number of cows per farm, the standard deviations for the simple random 
samples were not available. 
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man-work units the block samples had, on the average, somewhat less 
variability. 

On the whole, this short study indicates less homogeneity within blocks 
than many discussions of the subject suggest. The usefulness of blocks as 
observational designs for isolating relationships certainly is open to ques- 
tion in many instances. 

Standard deviations found within block samples varied considerably 
from block to block. This is evident in the accompanying table. From the 
nature of the county, it might have been expected that blocks would have 


STANDARD DEVIATIONS OF TWENTY BLOcK SAMPLES FOR FARM-BUSINESS 
CHARACTERISTICS, SENECA County, New York 


—— 


Farm-business characteristic 


Total acres Acres in Productive- Number 
Block operated ‘Crops man-work units of cows 
l 102.91 63.29 391.15 7.66 
D) 116.70 71.94 237.26 7.35 
3 110.95 66.96 404.23 7.31 
4 118.49 74.94 238.21 7.17 
5 117.39 74.56 227.64 6.09 
6 117.73 74.74 228.52 7.22 
7 106.91 60.74 200.22 7.47 
8 135.57 94.13 233.60 6.71 
9 133.53 94.97 239.31 6.61 
10 135.50 94.99 239.62 6.78 
ll 138.56 93.79 290.50 9.47 
12 99.07 61.20 224.19 9.06 
13 119.21 58.50 241.50 9.34 
14 88.43 55.68 279.11 10.36 
15 87.37 42.52 233.43 8.80 
16 85.77 44.99 256.65 8.43 
17 85.12 49.72 257.62 7.40 
18 85.46 50.37 266.50 8.14 
19 86.90 49.01 265.25 8.01 
20 89.39 51.47 281.50 7.70 


been more homogeneous in some areas than in others. Actually, no geo- 
graphic pattern appeared in this study. Highly heterogeneous blocks often 
were adjacent to much less variable blocks and located within the same 
physiographic areas. 

Seneca County, of course, is more or less peculiar in its agricultural 
patterns, consequently no claim can be made that the results of this experi- 
ment can be generalized. The results as they stand do, however, underline 
need for observational designs more adequate than block samples. 

MARGARET MARSH 
Howarp E. ConkLin 
Cornell University 
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DETERMINING CONSUMER PREFERENCES BY PHOTOGRAPHS: 


T WO problems are involved in the feasibility of any grading program; 
First, do consumer preferences indicate a desirability of sub-group. 
ings of a commodity into grades with more uniform physical properties? 
Second, do consumer preferences agree with the number of grades estab. 
lished?* The purpose of this paper is to present a technique and analysis 
used in attempting to answer these questions. Eggs were used as the 
observational unit, although any commodity could have been used instead 
of eggs. 

Preferences were related to established grades by obtaining observa. 
tions of consumers on four United States standards of quality for individ. 
ual eggs: AA, A, B, and C. Colored photographs of these grades were 
pasted on circular disks and randomly numbered. The photographs were 
of uncooked eggs as they would appear broken out of the shell. Regard. 
less of how the disk was held, the position of any one photograph was not 
dominant. 

Two surveys were made. The first survey included 503 respondents. In 
this survey a disk with photographs of the top view only was used. A 
second sample of 64 was randomly drawn from the original 503 respond- 
ents. Interviews were conducted six months after the original survey. Two 
disks were used: One with the top view of the four grades, and the other 
with the top view and profile of the respective grades.* 


Tabulated Results of the First Survey 


The following observations were obtained from the first survey of 508 
respondents: (Table 1). 

Note that grades AA and C were selected as first (i.e., best) by almost 
equal numbers. At the same time the most outstanding selected for second 
choice was grade A. Similarly, third choice was grade B and fourth was 
grade C. Grade C actually appears to have been selected as best or worst 
with few placing it in the middle. The results present further analytical 


* Journal Paper No. J-2194 of the Iowa Agricultural Experiment Station, Ames, 
Iowa, under North Central Region cooperative research project entitled The Devel- 
opment and Analysis of Improved Techniques for Marketing Poultry Products. Project 
No. 1029. More general results of this project may be found in the article “Habits, 
Preferences, and Demands of Des Moines Egg Consumers” by the above authors. 
Poultry Science. 30(No.3): 329-339. 1951. 

* The important problem of whether or not consumers are willing to pay enough 
for their preferences to provide economic incentives for separation into various grades 
is apparent but is not included in this paper. 

* On both surveys, respondents were told that numbers accompanying pase 
were merely for identifying the eggs, that the eggs were all of the same size, and that 
color differences were only the result of photography. They were asked to rank eggs 
from the best to the poorest. Color rather than black and white photographs were 
considered necessary to establish rapport. 
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TABLE 1. Rankine or Eaos sy 503 RESPONDENTS 


Rank 

Grade First Second Third Fourth 

No. Per Cent No. Per Cent No. Per Cent No. Per Cent 
AA 189 $9.1 108 22.8 74 15.7 101 21.8 
A 87 18.0 228 48.2 118 25.0 41 8.6 
B 20 4.1 118 24.9 251 53.2 86 18.1 
c 187 38.7 19 4.0 29 6.1 247 52.0 
Others* 20 30 $1 28 

503 99.9 503 99.9 503 100.0 503 100.0 


* 25 respondents were not asked, gave no answer, did not know how to answer; 7 could 
distinguish no differences. 


questions: Are there any significant differences within and among the 
rankings of Table I? If all the responses were analyzed simultaneously, 
would any significant ordering of preference occur? These questions are 
basic, but before discussing them, it might be of aid to qualify the data of 
Table 1. 

Inconsistencies in Preferences for Grades 


Having ranked the eggs according to their preferences, respondents 
were asked why they selected a particular egg as best. Their reasons for 
selection were not always consistent with what it had been intended the 
photographs would show. For example, respondents often selected a 
grade C egg as the best, but, in giving reasons for selection, described a 
grade AA egg. 

An example of inconsistent reasons for selection is presented in Table 2. 

The grade C egg depicted on the chart had a flat yolk and thin white. 
Note that 15 per cent of the respondents described the yolk as upstanding. 
Had the enumerators attempted to correct inconsistencies in selection 
with reasons for selection, enumerator bias might have entered into the 
response. In addition, it was desirable to observe how satisfactory the 


Taste 2. Reasons Wuy C Eae SELEcTED As 


Reason Number Per Cent 

Just like it 16 8.6 
Upstanding yolk, white, thick and firm, not spread out 28 15.0 
Thin white, spreads out evenly, no second layer of white 32 17.1 
Larger yolk 51 27.2 
No thelosne or white stuff along side of yolk 6 $.2 
Yolk centered 4 2.2 
Larger yolk, no second layer of white 6 3.2 
Miscellaneous 44 23.5 
Don’t know 6 


s? 
b. 
is 
€ 
ad 
re 
re 
d- 
ot 
In 
A 
d- 
10 
et 
ost 
ond 
as 
orst 
ical 
es, 
vel- 
aject 
bits, 
ors. 
eggs 
were 
187 100.0 
‘4 


288 


photographs would be without enumerator “aid.” Therefore, enumerators 
were instructed to report all responses without question. 


Tabulated Results of the Second Survey 


Because of inconsistencies in descriptions of the photographs, it was 
determined to observe the reliability of the top view chart responses in g 
sub-sample of the original 503 respondents. 

The results of the sub-sample of 64 respondents for the two disks—top 
view photographs of the four grades, and top view with profiles of the 
respective grades—are presented in Table 3. 


TasB_e 3. RANKINGS IN SECOND SuRVEY FOR Two CHARTS 


First Second Third Fourth Total 
Grade 
No. Per Cent No. Per Cent No. Per Cent No. Per Cent No. Per Cent 
Grade Ranked (Top View Chart) 
AA 25 45.5 10 18.2 7 12.7 13 23.6 55 100.0 
A 12 21.8 $1 56.4 10 18.2 2 3.6 55 —- 100.0 
B 1 1.8 12 21.8 34 61.8 8 14.5 55 99.9 
17 30.9 3.6 4+ $2 58.2 55 100.0 
Total* 55 100.0 55 100.0 55 100.0 55 99.9 
Grade Ranked (Profile and Top View Chart) 

AA 26 45 .6 16 28.1 9 15.8 6 10.5 57 ~—- 100.0 
A 20 35.1 29 50.9 6 10.5 2 3.5 57 ~—- 100.0 
B 1 1.8 10 17.5 39 68.4 cj 12.3 57 ~—- 100.0 
‘ 10 17.5 2 3.5 3 5.3 42 73.7 57 = 100.0 


Total’ 57 100.0 57 100.0 57 100.0 57 100.0 


* Five selections involving ties between AA and A and three “no information” rankings are 
omitted. Observations on the second survey totaled 63 rather than the intended 64. 
> Omitted are three ties and three “no information.” 


The rankings in the second survey are essentially similar to the first, 
although agreement as to ranking is more marked. For example, 39.1 
per cent of the 503 respondents of the first survey placed AA first while 
38.7 per cent placed C first. Tabulation of the selections made on the top 
view chart of the second survey shows the discrimination between AA and 
C to be keener than on the first; the profile chart shows an even more 
marked distinction. This is true throughout the rankings. When asked why 
they had preferred a particular grade in the second survey, reasons given 
by respondents also were more consistent for the top view with profile 
disk than for the top view disk alone. 

The differences between the results of the two surveys require added 
explanation. Before it was decided to check the reasons for inconsistencies 
in responses, enumerators informed many respondents of the “correct’ 
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ranking of the qualities after the interview was completed. This, in addi- 
tion to added familiarity with the photographs in the second survey, 
appears to explain the differences in responses for the top view photo- 
graphs in the two surveys. 

Everything considered, it is believed that the only valid comparisons are 
between the two types of charts used at the same time on the second 
survey. In the second survey, 30.9 per cent selected C as the best egg in 
the top view chart while only 17.5 per cent selected the C egg as best 
in the chart which also showed the egg’s profile. Similar increases in dif- 
ferences may be found in the other rankings in Table 3. 


Rank Correlation Analysis of Preferences 


Two questions now remain to be answered: 
(1) Are the preferences indicated in Tables 1 and 8 statistically signifi- 
cant? Or, more concretely, if all the responses are analyzed simultane- 


TABLE 4. Summary oF “W’s” OBTAINED IN THE Two SuRVEYS 


Charts A vs. B B vs. C 
First Survey 

Top View .0852** 00758 
Second Survey 

Top View .120** 000669 146** 146** 

Profile 326** 00770 .468** 


** Significant on the one per cent level.» 

* In the rank correlation analysis values assigned for the four qualities were 1, 2, 3, 4. The 
value “1” is the most preferred; “4” is the least preferred. Preference totals for the survey of 
508 respondents were 1,128 for AA; 990 for A; 1,176 for B; 1,416 for C. Preference totals for 
the top view chart in the sub-sample were 120 for AA, 116 for A, 145 for B, 169 for C. Prefer- 
ence totals for the profile chart were 109 for AA, 112 for A, 150 for B, 199 for C. 

>“W’s” may range from 0 to 1. That such low W’s are significant in the first survey may 
be accounted for in the large number of observations. 


ously, would any significant ordering of preferences be indicated within 
and among the rankings? 

(2) Are the preferences of the first survey of 503 respondents the same 
as those of respondents in the sub-sample? 

To answer these questions, statistical analysis involving the rank cor- 
relation method was used.‘ A summary of the coefficients of concordance, 
‘Ws’ (a measure of agreement), obtained by rank correlation analysis for 
the two studies and two types of charts is presented in Table 4. 


‘The method for this analysis may be found in Chapter VI of M. G. Kendall, Rank 
Correlation Methods. Charles Sniffin and Co., Ltd., London, 1948. pp. 80-89. More 


specifically, what is called “rank correlation analysis” in this paper, is the “case of 
m rankings.” 
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A most encouraging feature of the results is the consistency throughout, 
On both surveys and for both charts, W’s are significant on the one per 
cent level for the same grades, and not significant for the comparison of 
AA versus A. As well, note that the W’s increase in size (except for the 
one case of B versus C) not only between the first survey and the second, 
but also between the two types of charts used in the second survey. The 
increase in the coefficients for the top view charts in the two surveys is q 
likely result of enumerator-respondent relations mentioned above. But this 
difficulty does not enter into the analysis of the two different charts used 
on the second survey, and a comparison of the W’s may be accepted 
with more confidence. 

Whether or not the profile chart aids respondents is difficult to deter. 
mine statistically. Responses to the profile chart were given after the top 
view chart had been used. The differences between the respective W's 
for the two charts are not independent. (A “z” transformation was used for 
testing independence between the W’s.) Nevertheless, the increasing 
accuracy with which respondents described their selections when the 
profile chart was used, warrants the conclusion that the profiles were of 
some aid. 


Conclusions on Interior Quality Preferences 


From the results of Table 4 it can be concluded, on the one per cent 
level of significance, that consumer preferences do exist, grade AA 
(and/or A) being the most preferred, B the next preferred, and C pre- 
ferred least of all.5 Since there is not significant common agreement on 
AA being more preferred than A or vice versa, we may conclude on the 
one per cent level of significance that, of the four grades presented to con- 
sumers, only three physical grade standards exist in consumer's minds: 
A, B, and C.° 

It is of interest to refer to Tables 1 and 3 and compare the rank cor- 
relation analysis with the results obtained when analyzing the tabular 
data. With reference to Table 1, an equal number of respondents chose 
AA and C as first. But if, having summed up the preferences of all rank- 
ings in Table 1 (which is what the rank correlation method does), it is 


> 


* Fisher’s “z” test was used. A more formal interpretation would state that since 
the probability of obtaining larger z values from a population in which no relationship 
existed was less than one per cent, the null : een that there is no common agree- 
ment on interior quality preferences is rejected. 

* Little more can be said than that a majority prefers A (or AA) over B over C. This 
does not mean that only A’s should be produced. If some prefer A’s over C’s while 
others prefer C’s over A’s, then the two preferences should be catered to (for eco- 


nomic reasons). Preferences do exist on the consumer level; the extent producers and 
handlers respond to these preferences is another economic question. Of course, it i 
assumed that preferences are for actual eggs rather than for eggs in the photographs. 
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found that respondents did not prefer AA over A (or vice versa), then C 
obviously is ranked, at best, as second to AA (or A). 

If the reader will refer to the second and third rankings of Table 1, he 
will note that a small number refer to C. Other than the large number 
preferring C as first, C is referred to in no other ranking by a large number 
of respondents, except as the least preferred grade. It is the peculiar qual- 
ity of rank correlation analysis which permits the investigator to take into 
account not only the first choice of respondents, but the second, third, and 
fourth choices of all respondents simultaneously. This appears to explain 
the discrepancy between the rankings indicated by Table 1 and the rank- 
ings indicated by the rank correlation coefficients of Table 4. 


Summary and Conclusion 


It is apparent that the rank correlation method is more precise in 
ordering preferences of consumers than tabular analysis since all ranks are 
simultaneously considered. 

It appears that three quality grades of eggs would be desirable under 
the conditions which existed in Des Moines at the time of the study. The 
study was not designed to determine whether the widths of the grades 
were correct. But the fact that AA was not preferred over A indicates the 
possibility of combining these two qualities. 

Kansas State College A. S. GoLDMAN 
Pennsylvania State College R. L. BAKER 


A CRITERIA FOR PUBLIC LAND OWNERSHIP 


UBLIC land ownership is a problem of continuing interest and con- 

troversy. Much of the controversy that surrounds proposals for the 
substitution of public ownership for regulated or unregulated private 
ownership stems from a fundamental lack of agreement concerning the 
criteria for public ownership. 

Some would have the government own only the land that no one else 
wants to own. Carried to the extreme this rather negative approach 
would probably leave the government without land for properly located 
essential public services. Government ownership of land through tax 
reversion is an example of private ownership showing a lack of desire 
or ability to hold land. Since a negative policy will probably not provide 
a sufficient amount of land for the programs of government, we must set 
forth some rules to determine the proper fields for public ownership and 
the amount of land that should be owned. 


Ownership Fields 
Some government operations req ring land ownership are entered into 
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to raise reyenue i.e., the oil bearing tidelands. Here public Ownership 
might be criticized because it interferes with the operation of our free 
enterprise system. 

Resources often are required and used by the government in the 
course of carrying out some social policing action e.g., prisons and other 
regulatory agencies. Aside from the question of whether these programs 
are really what the people want, we can suggest that no more land than 
necessary be held for this purpose, and that the government always use 
the least valuable land appropriate for its needs. 

Often land is acquired in order that the government may supply its 
own needs. The sites for the U.S. Government Printing Office, Bureau of 
Printing and Engraving, and the U.S. Mints are examples of this case, 
Here, the decision not to rely on private enterprise should be coupled 
with discretion in the choice of the sites to be used. 

Some public ownership is dictated by public policy determinations in 
areas not within the private enterprise environment. Sites for public 
buildings, schools, highways, and military installations are illustrations 
of this situation. The public often does not directly consider land when 
these decisions are made. In these cases the extent of public ownership 
will be determined by the amount of, or the type of, land required to 
give society as much of the above service as it wants. 

Land ownership is often approved because it is so closely associated 
with a desired end.-For example, if the end is flood control, forest 
reserves, recreation sites, game preserves, hunting and fishing areas, and 
other such programs, a public land acquisition and ownership program 
may provide a logical means to carry out the program. Even here agree- 
ment is not complete, for many would argue that some of these programs 
do not require public land ownership, but rather can be achieved if the 
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government will supply incentives for or help in removing obstacles to 
private action. 
Measuring Collective Choice 


The foregoing discussion suggests that separate rules or criteria for 
judgment are needed when the question of public vs. private ownership 
of land is raised in connection with differing situations. These rules 
would have to take into consideration long and short-run public and 
private goals, alternative courses of action, and the particular land use. 
For example, general agreement exists that military installations should 
be publicly owned, but the factors that affect the area and the location 
of the land to be owned for this purpose are certainly different from 
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those that determine how much land should be publicly held for educa- 
tion. 

Important questions arise in connection with the determination of 
what and how much land the public wants to own, and of the uses to 
which it is to be put. How are we to determine the wishes of the public? 

Our questions could be answered by placing alternatives before the 
voters on election day. This assumes that the complex issues could be 
simplified and that the voters could be educated and interested in the 
problem. With these assumptions in mind we have to set up a technique 
touse in the solution of our problem. 

We are now concerned with a collective choice or decision rather than 
the market place determination of the individual. The vote of the in- 
dividual should express his willingness to give up some individual goods 
(a cost to him) to obtain some jointly received benefit. The rate of sub- 
stitution felt by each voter can be plotted and the decisions of all the 
voters can be summarized in an aggregate curve. The intersection of the 
substitution curve and a curve showing the cost of obtaining the land 
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should give the socially ideal amount of land ownership for the cost of 
the project and the benefit received would be equated.* 

Thus the ideal level of operation to obtain the determined social goal 
for society as a whole would be the point at which the total of the in- 
dividual marginal rates of substitution (TMS) is equal to the relevant 
(marginal or average) cost curve. The marginal rate of substitution jp 
this case is a comparison betwen the social goal and other goods as it js 
felt by the individual expressed in money terms. (See Figure 1) The 
ideal level of operation also may be expressed as the point at which the 
average marginal rate of substitution per person (TMS/N) is equal to 
the relevant cost per person. (See Figure 2) 

Obviously the method of apportioning the tax burden will affect the 
voters’ rate of substitution. It is not within the scope of this paper to 
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set forth the proper apportionment of the tax burden. Also, the fact that 
the benefits of the land ownership may not reach each member of society 
equally will affect their voting. 

Suppose that the individual’s expression of the ideal output is expressed 
in his voting. We can assume that his voting for public ownership of 
recreational land, for example, will depend on the relative amounts of 
satisfaction that he expects to receive from different amounts of recrea- 
tional land and the cost to him of these various amounts of land. We 
also must expect a wide range of individual MS curves and assume that 
their pattern will be such that a modal curve can be determined. (See 
Figure 3) 

This system is not unlike our present system of handling increments 
to already existing supplies of public goods and services. For example, 


* This analysis is adapted from Howard R. Bowen, Toward Social Economy, Rine- 
hart & Co., 1948. Chapter 18, “Collective Choice.” 
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people have some idea of the benefit to be received and the cost to be 
incurred when they vote to expand and develop our highway system. I 
assume that by this same technique society could decide between com- 

ting uses for a given area of land in much the same way the price 
system allocates resources between competing uses. 

The difficulties in popular determination may make it desirable that 
we use the mechanics of our political party system to measure the wishes 
of the people. This is often unsatisfactory because insufficient alterna- 
tives are offered and because the voters may really be voting for personali- 
ties or other programs. Public opinion polls are another way of determin- 
ing the public's wishes, but they have many of the same limitations as 
the ballot box technique. 


Cart F, 
Detroit, Michigan Brown 


t of 
20al 
in- 
vant 
in 
it is 
The 
the 
to 
the 
to 


PUBLICATIONS RECEIVED 


Central Food Technological Research Institute, Mysore, “Food and Popu- 
lation and Development of Food Industries in India,” Mysore City, 
India: Wesley Press and Publishing House, 1952, Pp. xv, 357. 

Conference on Research In Income and Wealth, “Studies in Income and 
Wealth, Volume 15,” New York: National Bureau of Economic Re. 
search, Inc., 1952, Pp. x, 230. $3.50. 

Copeland, Morris A., “A Study of Moneyflows in the United States,” New 
York: National Bureau of Economic Research, 1952, Pp. xxxii, 579. 
$7.50. 

Czarnomski, F. B., “Can Russia Survive?” New York: Philosophical Li- 
brary, 1953, Pp. 128. $2.75. 

Fabricant, Solomon, assisted by Lipsey, Robert E., “The Trend of Goven- 
ment Activity in the United States Since 1900,” New York: National 
Bureau of Economic Research, Inc., 1953, Pp. xix, 267. $4.00. 

Goldberg, Ray A., “The Soybean Industry,” Minneapolis: The University 
of Minnesota Press, 1952, Pp. xv, 186. $5.00. 

Goode, William J. and Hatt, Paul K., “Methods in Social Research,” New 
York: McGraw-Hill Book Co., Inc., 1952, Pp. vii, 386. $5.50. 

Halcrow, Harold G., “Agricultural Policy of the United States,” New 
York: Prentice-Hall, Inc., 1953, Pp. xiv, 458. $7.35 and $5.50. 

Heady, Earl O., “Economics of Agricultural Production and Resource 
Use,” New York: Prentice-Hall, Inc., 1952, Pp. viii, 850. $9.75. 

Jones, R. W. “Thomson’s Dictionary of Banking,” New York: Philosophical 
Library, 1952, Pp. x, 710. $15.00. 

Leontief, Wassily and Members of the Harvard Economic Research 
Project, “Studies in the Structure of the American Economy,” New 
York: Oxford University Press, 1953, Pp. x, 561. 

Mills, Frederick C., “Productivity and Economic Progress, Occasional 
Paper 38,” New York: National Bureau of Economic Research, 1952, Pp. 

36. $.75. 

Patel, Surendra, “Agricultural Labourers in Modern India and Pakistan,’ 
Bombay, India: The Current Book House, 1952, Pp. 169. 

Schultz, Theodore W., “Economic Organization of Agriculture,” New 
York: McGraw-Hill Book Company, Inc., 1953, Pp. xx, 374. $5.50. 

Spencer, J. E., “Land and People in the Philippines,” Berkeley and Los 
Angeles: University of California Press, 1952, Pp. xviii, 282. $4.50. 

Steiner, George A., “Government's Role in Economic Life,” New York: 
McGraw-Hill Book Co., 1953, Pp. xi, 440. $6.00. 


United Nations Publications, “Preliminary Report on the World Situa- 
tion,” New York: U.N. Department of Social Affairs, 1952 (New York: 


Columbia University Press), Pp. v, 180.'$1.75. 


296 


T 
st 
A 
e 
tit 
til 
e} 
d 
a 
ag 
se 
in 
D 
19 
hi 
ce 
se 
3 
fin 
di 
a 
ill 
de 
we 
ba 
gr 
tra 
wi 
ap 
act 
fo 
a 
de 
ou 


pu- 
ity, 


and 
Re. 


New 


erm- 
onal 


rsity 
New 
New 
yurce 
hhical 


earch 
New 


sional 
2, Pp. 


stan, 


BOOK REVIEWS 


The Story of Agricultural Economics in the United States, 1840-1932, 
Henry C. and Anne Dewees Taylor, Ames, Iowa: The Iowa State 
College Press, 1952. Pp. xv, 1121. $10.00. 

This volume is the result of a happy but unusual combination of circum- 
stances. Henry C. Taylor, himself one of the outstanding builders of 
Agricultural Economics, drew upon his intimate contact with persons and 
events over the past haif century in the selection, evaluation and presenta- 
tion of material. It is most fortunate that he had the interest, energy and 
time for this monumental task. Mrs. Taylor, a trained research worker, 
experienced in library study, gave invaluable assistance. Dr. Taylor, being 
a former Chief of the Bureau of Agricultural Economics, and Mrs. Taylor, 
a former staff member, were in a position to draw effectively on that 
agency. The Farm Foundation made it possible for the Taylors to devote 
several years to the gathering of materials and writing. 

Work on this project began in the Bureau of Agricultural Economics 
in 1939 in response to a suggestion by Dr. Taylor who then was Managing 
Director of the Farm Foundation. Dr. Taylor retired from that position in 
1945, “retirement” in this instance meaning release from other drains on 
his time and energy so that his attention and Mrs. Taylor’s could be con- 
centrated on completing the undertaking. Much of the time for the next 
several years was spent at the Library of Congress, which made over 
3,000 books available for reference. More than 2,000 footnotes in the 
finished work, many of them referring to sources or citations, attest to the 
diligent use made of these resources. 

Indications are that the goal originally may have been that of preparing 
a rather formal history. The designation “story” in the title finally adopted 
illustrates a shift to a less formal approach. The reviewer applauds this 
decision. A vigorous historical treatment would have necessitated constant 
weighing of approaches, views and emphases in order to obtain an exact 
balance. The developers of Agricultural Economics had varying back- 
grounds. Andrew Boss, George Warren and others had their roots and 
training in other agricultural disciplines. Henry Taylor came to the field 
with a strong preparation in general economics. The merging of these 
approaches into one was a gradual process. While Dr. Taylor cannot be 
accused of extolling his approach to the field over others, it is only natural 
for anyone to give special attention to developments in which he has had 
a direct part. In a formal history this might be subject to criticism. The 
designation of “story,” however, allowed the authors more freedom with- 
out exposing them to a legitimate charge of bias on this score. 
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The title suggests coverage of the period from 1840 to 1982. The forme; 
apparently was selected because it marked the year of the first agricultural 
census, with crop estimating beginning about the same time. The terminus 
of 1932 is regarded as the end of an era. Most of the material is drawn 
from the latter half of this ninety-two year span. 

It is difficult to indicate the scope of an encyclopedic work of this 
nature within brief compass. Perhaps the best way to do so is to list the 
headings of its eight parts. These are: Part One, “Economic Thinking 
Aroused by the Agricultural Depression of the 1890's”; Part Two, “Early 
Development of Agricultural Economics in Colleges of Agriculture”; Part 
Three, “Economic Analysis of Farm Management Problems”; Part Four, 
“Fact Gathering and Further Study of Farm Management and Agricul. 
tural Adjustments”; Part Five, “Marketing Farm Products”; Part Six, 
“Land Economics”; Part Seven, “Farm Labor and Farm Wages”; Part 
Eight, “Farm Finance” (by Norman Wall). These parts are made up of a 
total of thirty-five chapters. In short, here is material for everyone who 
has any interest in Agricultural Economics, be it specific or general. 

Extensive use has been made of quotations from writings of workers 
in the field. The authors have woven these together into a connected 
whole. This method has brought individuals to life more effectively than 
if the story had been presented only in the words of the authors. 

Few, if any, will endeavor to absorb the contents by concentrated 
attention in a brief period. A more general use will be that of turning to 
specific sections of special interest. Its organization and presentation adapt 
it well to such use. A comprehensive index adds to its usefulness as a 
reference. Students may accept its invitation to browse rather than to 
feel that they must take it chapter by chapter in order. 

The size and cost of the book may deter many from adding it to their 
personal libraries. However, sight should not be lost of the wealth of 
information it provides and its permanent usefulness as a reference and 
refresher. Younger agricultural economists should find it especially help- 
ful in gaining a better perspective of what has gone on before their time. 
Older workers will find in it many opportunities to renew contacts with a 
wide range of persons, personalities and events. 

To the authors, the reviewer desires to express appreciation for their 
monumental achievement. You have rendered a real service of lasting 
value to Agricultural Economics. 

O. B. JESNEss 

University of Minnesota 


Agricultural Policy of the United States, Harold G. Halcrow, New York: 
Prentice-Hall, Inc., 1953. Pp. xiv, 458. $5.50. 


Here is another welcome addition to the growing literature in the field 
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of agricultural policy. Dr. Halcrow has done a careful, painstaking job 
and the book will be found useful as a text and reference. 

The volume has 28 chapters. Eleven make up Part One, “The Agricul- 
tural Setting.” Part Two, “The Objectives of Agricultural Policy,” includes 
three chapters. The remaining fifteen provide the most extensive section, 
Part Three entitled “The Means: Policies and Programs.” 

The coverage of the field of Agricultural Policy is far from standardized 
and is likely to remain so in view of its range and ramifications, and the 
wide differences of opinion among persons interested in it. Under the 
circumstances, an author is entitled to wide latitude in his selection and 
treatment. This means, in turn, that others reserve the right to differ with 
his choice. For instance, one may wonder why considerable space is 
assigned to some phases while others are given only sketchy treatment. 
The author rightly emphasizes the role of limited elasticity of demand 
for farm products in instability of agricultural income. However, several 
chapters are devoted to supply, demand and elasticity with an array of 
illustrative curve diagrams. In view of the fact that Agricultural Policy 
is a subject not well suited to beginning students, it might be reasonable 
to assume that most students will have had some prior exposure to this 
background. The general reader probably can be reached more effectively 
by a briefer exposition of the fundamental ideas he should have. 

Among features to which more attention might have been given is the 
comparatively small unit in agriculture. This characteristic is well known 
but the reasons for its prevalence and its bearing on farm problems and 
policies are less well understood. The small unit has important effects on 
production adjustments, on sources and methods of obtaining capital, on 
farm tenancy, and the like. This background is missed. 

The author recognizes (page 165) that society establishes objectives 
of policy. In view of this, it might have been helpful if he had devoted 
more attention to the role of public opinion in policy making and execu- 
tion. One unfortunate aspect of college life is the effectiveness with 
which many students succeed in insulating themselves from the outside 
world into which they expect to go after graduation. A young student 
needs to have impressed upon him constantly that he should give public 
opinion an important place in his thinking about public policy in any 
field. He needs to bear in mind that people are influenced by what they 
think the facts are even more than what they really are. 

Some might have welcomed added stress on the importance to agricul- 
ture of high level stability in the economy generally. Everyone will not 
share the author’s faith in government spending evidenced by his dictum 
(page 225) that the reason why deficit financing did not bring full re- 
covery in the 1930's was that it was insufficient in amount. The effects of 
government expenditures during the war are not convincing evidence. 
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These expenditures were to meet governmental needs in waging war, 

Dr. Halcrow brings out in connection with his discussion of instability 
and in the chapter devoted to fiscal-monetary policy the important rela- 
tionships between the general economic situation and agricultural welfare. 
This is important because it helps impress the fact that the solution for 
many farm problems is found outside agriculture. This discussion seems 
to center largely on the extremes of inflation and deflation. More attention 
might have been given to reducing minor swings as well. 

The author appears to have a predeliction for linking related subjects, 
e.g. forward prices and income payments; tenure and conservation, ete, 
While related, these have independent facets as well. Income payments 
need not be tied to forward prices. Many conservation problems arise 
outside tenancy. The vulnerability of forward prices to political pressures 
is not stressed. The knotty problem of deciding upon an appropriate di- 
vision of responsibility between public and private interests for conserva- 
tion is not covered in any detail. In view of the extensive confusion with 
respect to the place and nature of payments for agricultural conservation 
practices, a more incisive analysis of this activity would have been worth 
while. The reviewer would have liked to have seen more discussion of 
problems of production control. Attention to this phase is made doubly 
important by the tendency of proponents of 90 per cent supports to over- 
look control problems which such a program may create. 

There are various points on which many readers will not see eye to eye 
with the author but that is true of any book in this field. Individuals hav- 
ing an interest in agricultural policy—and all agricultural economists 
should—will find this book of interest and usefulness. 

O. B. JESNEss 


University of Minnesota 


Soil Conservation Districts in Action, W. Robert Parks, The Iowa State 
College Press, Ames, Iowa. 1952. P. 242. - 


The impending Republican examination of agricultural policy will 
surely probe activities in agricultural adjustment and soil conservation. 
Following the reorganization of February 1951 and subsequent personnel 
changes, a degree of integration has been accomplished in the SCS and 
ACP programs. The result has been, in part, improved technical guidance 
for the ACP program; in part it has been a new emphasis upon a more 
efficient—and more rewarding—farm production, to be secured with due 
attention to maintaining and improving soil resources. This new emphasis 
is in line with the Paley projection of a needed thirty-eight per cent in- 
crease in agricultural production by 1975—and with the USDA's more 
modest but stil] substantial estimates of future needs. But former SCS 
chief Bennett has denounced the “wreckers” of soil conservation in the 
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December, 1952, Country Gentleman. For different reasons, the integra- 
tion has left the Farm Bureau and numerous, influential agricultural col- 
lege spokesmen unsatisfied. Now that considerable changes are possible, 
what will be the objectives, content, and administrative arrangements of 
future programs in this area? 

A significant aspect of this problem, the place of soil conservation 
districts, has been greatly illuminated by Professor Parks in his discussion 
of their origin, nature, role in achieving soil conservation, relationship to 
national programs, and possible future. The major worth of his study is 
its wealth of organized detail. No other source provides so much critical 
but constructive guidance for those anxious to improve the districts as 
means for achieving soil conservation. 

The author correctly recognizes that: 


“The policies which actually guide an administrative operation are generally 
the accumulation of small operational decisions. Only through experience with 
the day to day operation of the districts can supervisers gain the knowledge 
in conservation activity which will equip them for making policy decisions.” 


(p. 53) 

This is followed by close examination of the supervisers’ activity in mark- 
ing out the emphasis for district activity, in modifying the complete farm 
plan, in stressing minimum essential practices, in refusing to exercise 
coercion through the districts’ land-use regulation powers, in establishing 
working priorities, in insisting upon balancing farm planning with appli- 
cations, etc. The range of analysis is notable; it moves from consideration 
of district equipment policies, to an examination of procedures in super- 
visers’ meetings, and to an examination of the democratic base of the 
districts (pp. 217-18). 

The reviewer (in accordance with interpretations expressed elsewhere) 
prefers more stress than the author generally employs on other goals than 
technical conservation; nevertheless, Parks declares: 

“The conservation program of the future, if it is to achieve its ends, must come 
to grips with the underlying institutional obstacles to conservation: land tenure 
arrangements, availability of credit, and so on.” (p. 181). 

When this statement is compared with p. 143, it appears that, even 
though the reliance upon the district as a means to achieving soil con- 
servation and related ends may be considerable, it cannot be exclusive. 

At the same time, Parks’ book should be invaluable at the district, 
county, and farm level. But it will also prove highly useful at the state 
and national levels. For the author has analyzed with convincing detail 
the emergence (in some places, at least) of a degree of balance among 
national and state programs and the actual operations thereof through the 
medium of the district. He has shown that farmer supervisors have some- 
times substantially modified national policies; yet he has argued that 
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public purposes have been served better by the presence of a national 
program. He concludes: 

“Already the cross-fertilization of national and local experiences, which jg 
taking place through the district mechanism, is resulting in a sounder and 


better proportioned approach to conservation activity than if either level of 
government were attempting to go it alone.” 


Cuares M. Harpw 
The University of Chicago 


Reporting Agriculture by William B. Ward, professor of agricultural 
journalism and head of the Department of Extension Teaching and 
Information, Cornell University. Comstock Publishing Associates, Cor- 
nell University Press, Ithaca, New York, 1952. Pp. xi, 362. 

This book is self-described in its preface as “. . . a sort of primer that 
may be valuable to two kinds of persons: those who are anxious to enter 
one of the fields of agricultural journalism . . . and those who are beginners 
and want to progress faster... .” 

Within its self-set limitations, the book is an excellent one. This book 
also should prove of value to the scientist who has had little or no train- 
ing in agricultural journalism but who is called upon to report the results 
of his work to the public. Aside from giving a good insight into what goes 
on in getting agricultural information to the public, the book does have 
some “how-to-do-it” sections which should be helpful to anyone preparing 
information for public consumption. 

The book is not—and apparently was not intended to be—a complete 
“handbook” for agricultural journalism. It should prove useful, however, 
to the economist (especially the Extension worker) who has had little 
formal education in journalism. 


Francis A. KutisH 
Iowa State College 


Business Aspects of Commercial Poultry Farming, L. B. Darrah. New 

York: The Ronald Press Company, 1952. Pp. xv, 204. $4.00. 

This is the second book on poultry economics to come from the Cornell 
campus within the last year. The two books contrast. The first* stressed 
facts as reported by surveys, the Census, and other sources, and offered 
few interpretations or recommendations; the current book is replete with 
interpretations and recommendations, but within the space of its brief 
204 pages there was not room to include as much supporting data as might 
have been desirable. If one of them hadn’t assured me otherwise, I would 
have believed that the writers had contrived so that interested readers 
should have to buy both books! 


* Botsford, H. E. The Economics of Poultry Management, reviewed in This Journal, 
November, 1952, page 582. 
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Reviewers who read books in their specialized fields often complain 
about oversimplification. The plaint is applicable in this case. The over- 
simplifications will not disturb the nontechnical reader, nor will they mis- 
lead poultry practitioners whose areas of operation are in the Northeast, 
but the results might be more serious for students in parts of the United 
States other than the section from which Professor Darrah drew his source 
material. For example, “. . . to obtain the highest poultry meat prices, 
birds [taken from the laying flock] ought to be sold sometime between 
Thanksgiving Day and Easter.” For farmers in Iowa, the State with the 
largest number of layers, this would not have been good advice in any 
year from 1940 through 1952. 

Professor Darrah’s willingness to be specific in stating conclusions and 
making recommendations is nevertheless one of the most desirable 
features of his book and one that will endear it to teachers, students, 
farmers, and prospective farmers in the Northeast. His advice to prospec- 
tive poultrymen is especially sobering. The recital of the capital require- 
ments for efficient full-time poultry operation is quite discouraging. The 
discussion of the salaried agricultural-service job in a rural area as a 
stepping stone to farm ownership is a worth-while addition to the usual 
mention of only the nearly-vanished hired man-tenant-owner agricul- 
tural ladder to farm ownership. 

The book is strongest when its discussion is on management topics 
rather than issues concerning the nature of the demand for the products 
of the poultry industry. For example, after a discussion of the distribution 
of the consumer incomes in the United States, Darrah concludes that “the 
bulk of the real market, especially for poultry and high quality eggs, is in 
the higher income brackets.” Poultrymen have obviously reached beyond 
the carriage trade in producing 400+ eggs and 35 pounds of poultry meat 
per consumer per year. And if “The consumption of eggs and chickens 
over the years has generally moved with the price level,” that fact was 
coincidental: consumption of eggs and chickens moved with production. 
Eggs (and chickens) are so valuable that we eat virtually all that we pro- 
duce, above requirements for hatching. Commercial international trade 
in them is negligible from a statistical viewpoint. Large-scale storage from 
year-to-year is impracticable. The reasons for the ups and downs in egg 
consumption must be sought in the motivations that encourage farmers to 
produce; fluctuations in demand affect the price paid for the eggs pro- 
duced, and their per capita distribution among various income groups, but 
not the average per capita disappearance. 


EpwarpD KARPOFF® 
Bureau of Agricultural Economics 


* This review is not an official statement of the Bureau of Agricultural Economics. 
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and Canadian Agriculture 


Marketing Problems in United States 
Cigarette Tobacco - 


Firm-Household Interdependence on 
Low Income Farms With Particular 
Emphasis on Production Decisions, 
Capital Accumulation and Research 
Methodology 


An Evaluation of the Accuracy of 
Federal Agricultural Economics Fore- 
casts 


An Economic Analysis of the Frozen 
Food Locker Industry in Pennsylvania, 
Fiscal Year 1949 


Under-Employment of Labor in Agri- 
culture: Southeastern United States 


Problems in Measuring and Analyzing 
Marketing Margins for Selected Fruits 
and Vegetables 


Development of Agricultural Policy 


Problem Solving in a Farm-and-Home 
Teaching Program 


Short Run-Income Expenditure Rela- 
tionships 

Some Economic Aspects of Crop Pro- 
duction 


An Economic Analysis of Cooperative 
Bargaining Associations in the Proc- 
essed Vegetable Industry 
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Walter Eugene Chryst 
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Harvard University 
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University of Illinois 
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Adaptation of the Farm Firm in West- 
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Sales Taxes in the Soviet Union 


Some Considerations in Appraising 
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Application of Expectation Models to 
Livestock Products 
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Reaction and Effect on Sales 


An Economic Analysis of Consumer 
Food Buying Habits of Negro Families 
in Columbus, Ohio 


Problems and Results in the Use of 
Farm Account Records to Derive 
Cobb-Douglas Value Productivity 


Functions 


The Economic Development of Hun- 
gary, 1920 to 1950; A Study in the 
Growth of an Economically Under- 
developed Area 


An Economic Study of the Dairy In- 
dustry of Missouri 


Yield and Price Expectations for Pri- 
mary Agricultural Production 


Returns to Scale in Potato Farming 


Farm Dwellings in Illinois—Some 
Economic Aspects 


Estimation by Simultaneous Equa- 
tions of Resource Productivities from 
Time Series and Cross Sectional Farm 
Observations 
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An Economic Analysis of the Impact 
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The Sampling Significance of Physical 
Variability Among New York Farms 


Developing Economic Growth Goals 
for Forest Production 


Pricing Efficiency in the Manufactured 
Dairy Products Industry 


Farmers’ Knowledge, Attitudes, and 
Agricultural Policy 


Influence of Selected Marketing Serv- 
ices on Apple Sales 


Achievement of Farm Ownership by 
Tenants and Sharecroppers in the 
Piedmont in Georgia 


Merchandising Fresh Fruits and Vege- 
tables in Retail Food Stores, Syracuse, 
New York, 1949-50 


Some Economic Assumptions about 
Human Behavior With Special Refer- 
ence to Motivations and Farm Man- 
agement 


Economic Irrigation Development and 
Public Water Policy 


The Country Bank as a Source of 
Agricultural Credit 


An Econometric Analysis of the De- 
mand for Livestock and Livestock 
Products 


An Econometric Analysis of the De- 
mand for Eggs 
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University of Minnesota 
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Dale Alpheus Knight 
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Cornell University 
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Marketing Eggs in Retail Food Stores 


Theory of Dynamic Planning of Farm 
Production 


An Economic Analysis of the Integra- 
tion of Crop and Livestock Production 
in Southern Minnesota 


Economic Analysis of the Texas Swine 


Industry 


A Study of Selected Agricultural 
Problematic Production Situations 


The Marketing and Pricing of Minne- 
sota Creamery Butter 


Marketing Margin: A Study of the 
Difference Between Farm and Retail 


Prices, One Fruit and Eleven Vege- 
tables, 1930-1950 


Evaluation of Farm Buildings as a 
Factor in Agricultural Production 


Marketing Activities of the Agricul- 
tural Extension 


An Analysis of Market Reporting on 
the New York City Live Poultry 
Market, 1949-50 


Agricultural Development and Indus- 
trialization of Quebec 


Economic Indicators for the Field 
Seed Industry 


Postwar Developments Affecting the 
World Sugar Market 


The Historical Development and 
Evaluation of the Farm Management 
Service Associations in the United 
States 


Economies of Scale on Cotton-Potato 
Farms in the Shafter-Wasco-Delano- 
McFarland Area of California 
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A Study of Consumer Acceptance of 
Prepackaged Produce and Meats 
Administered Pricing of Fluid Milk 


Economic Nature of the Cooperative 
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Economics of Colombian Agriculture 


Levels of Consumption of Regular 
Hired Farm Workers, 1940-50 


A Relocation Program for 300 Indian 
Families on the Fort Berthold Reser- 
vation, North Dakota 


Individual Differences in Entrepre- 
neurial and Managerial Ability Among 
Illinois Farm Operators 


A Study of Fluid Milk Margins in 
Northeastern Markets 


Feeder Pig Prices With Special Refer- 
ence to Kentucky Livestock Auctions 


Technological Progress in the Meat 
Packing Industry 


Land Tenure in the Agriculture of 
France 


Economic Analysis of Forage Produc- 
tion, Harvesting, and Storage 


Trends in Agricultural Production and 
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An Analysis of the County Agent’s Job 


The Finance and Management of 
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Position of Cotton 
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AMERICAN FARM ECONOMIC ASSOCIATION 
ANNUAL MEETING 


The annual meeting of the American Farm Economic Association will 
be held jointly with the Western Farm Economic Association at Oregon 
State College, Corvallis, Oregon, August 18-20. The following general 
program is planned: 


General Sessions 


A critical survey of contemporary agricultural economics. 

Applicability of recent developments in methodology to agricultural 
economics. 

Effectiveness of free market prices in allocating resources within agri- 
culture. 

Theoretical framework for the economic analysis of government assist- 
ance to development of resources. 

Public policy for resource development in the West. 

Long range prospects for agriculture. 


Section Meetings 
Activity analysis. 
Use of economic models in commodity analysis. 
Program for improving crop and livestock estimates. 
Price supports for agricultural products. 


Round Tables 


Current research in farm management. 

Current research in land economics. 

Current research in marketing. 

Current research in price analysis. 

Current research in consumer demand and preference. 
Current developments in agricultural economics extension. 
Agricultural economics teaching. 

Foreign agricultural technical assistance program. 


Special Events 


Address by True D. Morse, Under-Secretary of Agriculture. 
Student debate. 
Salmon bake. 
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NEWS NOTES 


Norris J. Anderson, Associate Professor of Agricultural Economics at the 
University of Nebraska, has resigned to accept appointment as State Tax Com. 
missioner of Nebraska. 

James C, Atherton has joined the staff of the Division of Land Economics, 
Bureau of Agricultural Economics. His headquarters are at Stillwater, Okla- 
homa. 

Antoine Banna, who has been with the Office of Price Stabilization, has re. 
turned to the Fats and Oils Section of the Division of Statistical and Historical 
Research, Bureau of Agricultural Economics. 

Ronald H. Bauman of Purdue University will teach a course in Agricultural 
Economics at the Garrett Biblical Institute at Northwestern University June 
20 to July 25, 1953. This will be in the World Leadership School of the 
Garrett Biblical Institute. 

G. E. Brandow, Professor of Agricultural Economics at Pennsylvania State 
College, has taken a year’s leave of absence to work with the Mutual Security 
Agency as an advisor on agricultural price policy to the Turkish Government. ° 

C. B. Brotherton, Assistant Professor of Agricultural Economics at Montana 
State College, returned to duty at the college on January 1 from service with 
the Army Air Forces in Korea. 

Vernon Carstensen, Associate Professor of Agricultural Economics and His- 
tory at the University of Wisconsin, has been selected as Editor of the journal 
of Agricultural History, filling the vacancy caused by the death of E. E. 
Edwards of the Bureau of Agricultural Economics. Although the editorial office 
has moved to Madison, the office of Secretary-Treasurer remains in Washing- 
ton, D.C. 

Ivan L. Corbridge resigned as Assistant Agricultural Economist at the State 
College of Washington to accept a position at Brigham Young University. 

Paul C. Clayton, a graduate student in Agricultural Economics at Ohio 
State University, has accepted a position at the University of Nebraska as Ex- 
tension Poultry Marketing Specialist. 

M. E. (Gene) Cravens, Jr., has resigned his position at Michigan State Col- 
lege to accept an appointment as Associate Professor in the Department of 
Agricultural Economics, Ohio State University. He will work in the field of 
fruit and vegetable marketing. 

Albert B. Davis has joined the Division of Farm Management and Costs, 
Bureau of Agricultural Economics. He is currently working on a cooperative 
project with the Farm Placement Service, United States Department of Labor. 

Peter P. Dorner has been appointed Assistant Agricultural Economist and 
Instructor in the department at the University of Tennessee. 

Austin A. Dowell, Professor of Agricultural Economics, is now Assistant 
Dean and Director of Resident Teaching at the University of Minnesota. 

Donald Durost, a graduate of the University of Maine, has joined the Divi- 
sion of Farm Management and Costs, Bureau of Agricultural Economics. 

C. M. Elkinton resigned as chairman of the Department of Agricultural Eco- 
nomics at the State College of Washington in October 1952, to become Deputy 
Administrator of the Mutual Security Administration in Western Europe. Dr. 
Elkinton’s headquarters are in Paris, France. He is in charge of the Food and 
Agriculture Division of MSA. 
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H. E. Erdman, Professor Emeritus at the University of California, is joining 
the University of Illinois staff for the 1953 summer session. He will teach a 
course in agricultural cooperation. 

C. C. Erwin, formerly Assistant Professor in the Department of Agricultural 
Economics at the University of Missouri, is now on the staff of the Depart- 
ment of Agricultural Economics at the University of Kentucky. 

Winn Finner and Troy Mullins of the Bureau of Agricultural Economics have 
returned from the Virgin Islands where they were on loan to the Office of 

eriment Stations. Their time there was spent primarily in surveying the 
agriculture of the islands and in making recommendations as to the lines of 
work to be carried on by the newly created Virgin Islands Experiment Station. 

Emanuel R. Fuchs has been appointed staff economist to the United States 
Department of Interior’s Missouri Basin Field Committee which coordinates the 
programs and activities of Interior agencies engaged in the Missouri Basin de- 
velopment program. 

Karl Gertel has returned to the Division of Land Economics, Bureau of 
Agricultural Economics, following the completion of course work for his doc- 
toral degree at Iowa State College. He is stationed at Lincoln, Nebraska. 

Roger W. Gray, formerly Research Fellow, Department of Agricultural Eco- 
nomics, University of Minnesota, received his doctoral degree in December. 
He has been appointed Assistant Economist, Bank of America, San Francisco. 

Clifford M. Hardin, Director of the Agricultural Experiment Station and 
former Head of the Department of Agricultural Economics, has been named 
Dean of Agriculture at Michigan State College, effective July 1, 1953. 

A. H. Harrington, Associate Agricultural Economist, has been named Chair- 
man of the Department of Agricultural Economics, a pong ge State College. 

Marshall Harris, Division of Land Economics, Bureau of Agricultural Eco- 
nomics, has taken leave from his government assignment to serve for a few 
months as a subject matter consultant to the Iowa State College in the prepara- 
tion of a series of TV programs dealing with world land tenure problems. 

Burnell Held, who recently completed the requirements for his doctor’s 
degree at Iowa State College, has been appointed Assistant Professor, Extension, 
Department of Agricultural Economics, Michigan State College. 

Ray A. Higgins has resigned from his position at Michigan State College to 
join the staff of the Super Market Institute at Chicago. 

William O. Jones, Associate Economist in the Food Research Institute of 
Stanford University, left in March for a four months’ tour of equatorial Africa, 
where he will study indigenous agriculture and in particular the economics of 
the manioc root. He will visit the Belgian Congo and the French and British 
colonies of the Guinea Coast. 

Leonard R. Kyle, who has been on the Purdue University staff and received 
his doctoral degree from that institution in January 1953, has joined the Univer- 
sity of Illinois, Department of Agricultural Economics, as Assistant Professor 
in Farm Management ‘Extension. 

G. W. Kuhlman, Professor of Agricultural Economics at Oregon State Col- 
lege, passed away on December 13 following a rather short illness. Kuhlman, a 
native of Wisconsin and a Ph.D. from the University of Illinois, had just com- 
pleted 25 years of service in Agricultural Economics at Oregon State College 
prior to his death. 

David E. Lindstrom, Professor of Rural Sociology, University of Illinois, has 
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taken a leave of absence to join the International Christian University in Japan 
for a three-year period. 

J. Wendell McKinsey was promoted to Associate Professor upon his retym 
January 1 to the staff of the Department of Agricultural Economics of the Upj. 
versity of Missouri after a 15 months’ leave of absence, during which time he 
was studying for a doctorate at the University of Chicago. 

Paul Mohn, who received his M.S. degree in Agricultural Economics at Mis. 
sissippi State College in January, has joined the staff at Oregon State College 
as a full-time Research Assistant. Next fall he plans to begin work on a gradu. 
ate program leading to a doctorate in Agricultural Marketing. 

R. J. Mutti, University of Illinois, is on a sabbatical leave of absence for the 
second semester of the 1952-53 academic year. He will be studying agricultur 
marketing problems with headquarters at the University of California at Berke. 
ley. 

‘the A. Nordin has been promoted to a full professorship on the staff at Iowa 
State College. 

Thaddeus J. Obal has resigned as Associate Economist of the Congressional 
Joint Committee on the Economic Report to accept a position as Economic An. 
alyst with the Economic Analysis Department of the Ford Motor Company, 
Dearborn, Michigan. 

Howard Osborn, who recently returned from a year’s study at Oxford Uni- 
versity under an Elmhirst Fellowship, accepted a position on January 1 with 
the Oregon State College Extension Service. Osborn will be working in Portland, 
Oregon on a project in cooperation with the Bureau of Agricultural Economics, 
Division of Agricultural Estimates. The project involves the assembly and 
analysis of basic data on seed crop production, prices, and income in Oregon. 

Don Paarlberg is on leave of absence from Purdue University to serve as 
Economic Advisor to Secretary of Agriculture Benson in Washington. 

Roy Potas is now with the Livestock Division of Agricultural Estimates, 
Bureau of Agricultural Economics. He was formerly with the State Statisticians’ 
offices in Minnesota and South Dakota. 

Philip M. Raup, Department of Agricultural Economics, University of Wis- 
consin, has been appointed Professor of Agricultural Economics, University of 
Minnesota, effective July 1. 

Mont S. Saunderson, formerly Agricultural Economist at the Montana Agri- 
cultural Experiment Station and more recently Economist for the U. S. Forest 
Service stationed in Denver, Colorado, has retired from the forest service and 
established a private ranch management consulting service in Bozeman, Mon- 
tana. 

Willard E. Savage, Assistant Agricultural Economist of the Maine Agricultural 
Experiment Station, has resigned to accept a position with one of the large 
poultry dressing plants in the State. 

Sol Sinclair received his doctoral degree from the University of Minnesota in 
March 1958 in the field of Agricultural Credit. He is a member of the Economics 
Department at the University of Manitoba and has recently been promoted to 
the rank of Professor of Agricultural Economics. 

Vernon L. Sorenson, Research Fellow, University of Minnesota, will join the 
staff of the Department of Agricultural Economics, Michigan State College, 
as Assistant Professor in July. 

John H. Southern has transferred to the Technical Cooperation Administra- 
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tion from the Division of Land Economics, Bureau of Agricultural Economics, 
at State College, Texas. He will be stationed at Karachi, Pakistan. 

Harry A. Steele has returned to the Division of Land Economics, Bureau of 
Agricultural Economics, from an assignment with the Missouri Basin Survey 
Commission. He served as Assistant Executive Director from May 1952 until the 
completion of the Commission’s — in February 1953. 

H. A. Swedlund, in charge, Washington State Office of Agricultural Estimates, 
Bureau of Agricultural Economics, died suddenly of a heart attack on February 


Ralph Tompkin has resigned his position as Assistant Professor of Agricultural 
Economics at South Dakota State College, effective April 1. He is taking over 
the operation of a farm business in Iowa. 

Keith R. Vice came from Kentucky on January 19 to join the Division of Farm 
Management and Costs, Bureau of Agricultural Economics. 

§. T. Warrington joined the staff of the Division of Agricultural Economics, 
U. S$. Extension Service, the first of the year. He is in charge of the livestock, 
dairy, and poultry marketing section. 

T. J. Whatley, Associate Agricultural Economist at the University of Tennes- 
see, received his doctor’s degree from Purdue University January 1953. 


CLAUDE O. BRANNEN 
1884-1953 


Claude O. Brannen, Marketing Specialist at the USDA and University of 
Arkansas faculty member for 23 years, died March 19, 1953 after a short illness. 
He was a member of the Editorial Council of the American Farm Economic 
Association from 1942 to 1948. 

Born at Holly, Texas, he received his B.S. and M.S. degrees at George Pea- 
body College, Nashville, Tenn., in 1918 and 1919. Columbia University awarded 
him his Ph.D. in 1929. He served from 1919 to 1925 in the Bureau of Agri- 
cultural Economics, and then went to the University of Arkansas to head the 
newly organized Department of Rural Economics and Sociology. He remained 
as head of the department, assistant and director of the Agricultural Experiment 
Stations, acting dean and director of the College of Agriculture and director of 
the Bureau of Research until 1948. 

In October 1948 he returned to the USDA to assist in the Program of de- 
veloping research and service work of the State Departments of Agriculture 
and Markets. 

His major work was in information on land tenure, including many bulletins 
and scientific papers on the subject. He was also valuable as a committee mem- 
ber. Probably his most outstanding contribution was that an entire state became 
conscious of the economic and social needs of farm peoples. 

A. B. 
B. G. 
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